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1.  Why urban agriculture matters
1.1  Problem statement 
For the first time in 2008, the number of people living in the cities in the 
world exceeded the population living in rural areas (UNFPA, 2007), 
requiring cities to adapt to the number of inhabitants and provide 
public facilities (housing, energy, water, sanitation, transport) and more 
economic opportunities for living a decent life. A similar trend is observed 
in sub-Sahara Africa where in 2019 four out of ten people lived in urban 
areas (World Bank, 2020), and, countries are undergoing a fast rate of 
urbanization to such a level that they do not keep pace with the urban 
sprawl (United Nations, 2014). Consequently, food security is increasingly 
becoming a major challenge for the rapidly urbanizing areas in sub-
Saharan Africa. Indeed, the rapid urbanization comes with an increase of 
the urban poor who are also vulnerable to food insecurity because most 
of their food has to be purchased; specific aspects of food and nutrition 
security applicable to the urban context include the necessity of households 
to purchase most of the food needed and greater dependence on the 
market system and on commercially processed food (Armar-Klemesu, 
2000). As a result, numerous studies have argued that, for the urban 
poor, it is the dominance of the cash economy over access to such a basic 
need as food that links urban food systems to poverty and vulnerability to 
food insecurity (Armar-Klemesu, 2000; Orsini, Kahane, Nono-Womdim, 
& Gianquinto, 2013; Zezza et al., 2008). Rapid urbanization, therefore, 
produces an ‘invisible crisis’ of food insecurity among cities’ poor dwellers 
(Frayne et al., 2010). However, the extent of food insecurity among the 
urban poor and how they take matters in their own hands in the absence 
of policy interventions is poorly studied. 
Over the past couple of decades, urban agriculture (UA) has increasingly 
gained recognition as a viable intervention strategy for the urban poor to 
secure food and earn extra income (Armar-Klemesu, 2000). UA can be 
defined as ‘‘small areas within cities, such as vacant lots, gardens, verges, 
balconies and containers, that are used for growing crops and raising 
small livestock or milk cows for own-consumption or sale in neighborhood 
markets’’ (FAO, 1999). According to the Food and Agriculture Organization 
of the United Nations (FAO), about 200 million urban dwellers participate 
in UA, providing 800 million people with at least some of their food (FAO, 
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accessed 2019). UA allows the poor to reduce their reliance on cash income 
for food by growing their own food on plots inside or outside the city, thus 
increasing their access to much needed food. Concretely, in his study on the 
social, political, and environmental dimensions of UA, Mougeot (2005) 
formulated two pathways by which UA may improve food and nutrition 
security: improved access to food and increased income. Improved access 
to food assumes that cultivated products increase the total amount of food 
available to a household and thus can prevent hunger and malnutrition. 
Simultaneously, the availability of fresh food products, in particular fruits 
and vegetables, enriches the diets and advances the nutritional status of 
household members and thereby impacts positively on health outcomes. 
Increased income assumes that households can save income by limiting 
their needs to purchase food and/or increase income by trading their 
harvests. Higher cash income is thus considered to be positively linked with 
food and nutrition security as households are believed to have greater 
access to food products in terms of quantity and quality. UA, therefore, 
contributes to the food and nutrition security of many major cities, both 
as an important component of the urban food system and as a means for 
vulnerable groups to minimize their food-insecurity problems (Mbaye & 
Moustier, 2000; Mougeot, 1994; Poulsen, McNab, Clayton, & Neff, 2015 
; Stevenson, Xavery, & Wendeline, 1996). However, UA encounters a 
lack of interest and acknowledgement by policy and legal frameworks 
(Evers & Hodgson, 2011) and is not expanding at the expected rate in 
developing countries, raising the following question : what constraints 
UA’s implementation?
Many authors supported the argument that UA contributes to households’ 
food and nutrition security through the provision of enhanced food 
diversity and quality, food accessibility, and additional income to buy 
or supplement the food needed (Draper & Freedman, 2010; Poulsen et 
al., 2015 ; Ruel et al., 1998; Saldivar-Tanaka & Krasny, 2004; Teig et al., 
2009; Wakefield, Yeudall, Taron, Reynolds, & Skinner, 2007; Warren, 
Hawkesworth, & Knai, 2015). Some studies have also attempted to tease 
out the roles UA may play for women in low-income countries, providing 
a financial cushion and an economic empowerment as well as enabling 
them to contribute to household food supply and income amid childcare 
responsibilities (Kutiwa, Boon, & Devuyst, 2010; Mkwambisi, Fraser, 
& Dougill, 2011; Ngome & Foeken, 2012). Despite these benefits, some 
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researchers remain skeptical regarding the contribution of UA to the food 
and nutrition security of the poor, particularly given the well-documented 
constraints faced by urban growers (e.g., insecure land tenure, polluted 
land and water, limited access to resources and support services, lack of 
recognition by city authorities), and insist that the debate is unsettled and 
have called for further clarity on UA’s benefits (Crush, Hovorka, & Tevera, 
2011; Webb, 2011; Zezza & Tasciotti, 2010). These criticisms triggered two 
systematic reviews that assessed the scientific evidence for UA’s impact on 
food and nutrition security in low-income countries, covering the period 
of 1980 to 2013 (Poulsen et al., 2015 ; Warren et al., 2015). Although, 
both reviews found that farmers perceived UA to make a vital contribution 
to their livelihoods, they indicated that the state of the research limited 
their ability to draw a definitive conclusion about UA’s role in enhancing 
food and nutrition security in low-income countries. They recommend 
additional and more rigorous research on the linkages between UA and 
food and nutrition security to inform the design of context-specific policies 
and conduct evidence-informed interventions. 
Such a study also comes at a right time as the world is currently facing 
an unprecedented sanitary crisis of corona virus disease (COVID-19). The 
COVID-19 virus appeared in December 2019 in Chinese’s Wuhan and 
quickly became a pandemic in March 2020 (WHO, 2020). As of 4 May 
2021, 220 countries and territories in the world have been affected and 
there has been more than 153 million confirmed cases, including about 3,2 
million deaths, reported to the World Health Organization (WHO, 2021). 
The COVID-19 pandemic has triggered some historic measures ranging 
from total confinement to the cessation of international transports (Crush 
& Si, 2020). The pandemic, therefore, created huge distortions in food 
supply chains around the world, putting, especially, low-income countries 
at a high risk of food insecurity and famines (Clapp, 2020). International 
institutions predicted that the sanitary crisis would entail a food crisis, 
exposing urban dwellers with limited financial means to extreme poverty 
and food insecurity (Crush & Si, 2020). For instance, the FAO (2020a) 
has called the food and nutrition security consequences a crisis within a 
crisis, while the World Food Program (WFP) called it a hunger pandemic, 
warning that 30 million people could die of starvation during the pandemic 
and the number of severely food insecure people could more than double, 
from 130 million to 265 million, by the end of 2020 (Husain, Sandström, 
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Greb, Groder, & Pallanch, 2020). Learning from the successful case study 
of Chongming Island of Shanghai (China) in the face of food disruptions, 
the FAO called cities authorities to support urban farms to sustain the local 
food systems and improve urban food and nutrition security in response 
to COVID-19 (FAO, 2020b). The Chongming Island authorities, indeed, 
promoted the development of green urban farms to continue supplying 
food to citizens and ensuring urban food and nutrition security while 
protecting farmers livelihoods, during the pandemic’s mobility restrictions 
and beyond. Therefore, the call to promote urban farms seems to be 
justified but needs empirical evidence to inform and convince local and 
national decision-makers, i.e., learn if urban farms softened the blow to 
food and nutrition security during COVID-19 restrictions measures. 
There is increasing recognition that the opportunity for smallholders to 
raise their incomes and improve livelihoods from agricultural production 
depends on their ability to participate successfully in markets (Shepherd, 
2007). In that sense, farmer organizations offer one way for smallholders 
to participate in the market more effectively. Concretely, by joining 
forces and acting collectively, smallholders may be in a better position 
to reduce transaction costs of accessing inputs and outputs, obtain the 
necessary market information, secure access to new technologies, and 
tap into high value markets (Stockbridge, Dorward, & Kydd, 2003). In 
addition, there is evidence that collective action can help smallholders 
reduce barriers to entry into markets by improving their bargaining 
power with buyers and intermediaries (Kherallah, Delgado, Gabre-
Madhin, Minot, & Johnson, 2002; Markelova, Meinzen-Dick, Hellin, & 
Dohrn, 2009; Thorp, Stewart, & Heyer, 2005). However, improving 
farmer organizations or cooperatives require to better understand their 
functioning and management to make informed recommendations. 
Especially, research on urban farmers cooperatives makes sense as 
there is a booming of supermarkets in need of organized food supply in 
urban areas in developing countries (Weatherspoon & Reardon, 2003). 
The International Cooperative Alliance (ICA) defines a cooperative as 
“an autonomous association of persons united voluntarily to meet their 
common economic, social, and cultural needs and aspirations through a 
jointly-owned and democratically-controlled enterprise” (Kurimoto et al., 
2015). A cooperative structure also requires participants to acknowledge 
authority of the cooperative board, share responsibility of common tasks 
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and jointly agree on the rules of ownership aspects and fair share of 
profits. However, the experience teaches us that the urban farmers make 
their decisions both individually (e.g., cultivated crops, type of fertilizer 
to use, marketing) and collectively (e.g., land protection, agreements on 
crop rotation), requiring a good understanding of how cooperation can 
contribute to the long-term functioning of cooperatives; in short, how to 
transition from cooperation to genuine cooperatives. 
Moreover, the organization of urban farmers into cooperatives relies 
on the assumption that external factors (e.g., land) exist to boost UA’s 
initiatives. However, the lack of a specific legal framework impedes a good 
planning of cities, thereby, impedes land allocation to UA. For example, a 
legal framework would enable, among others, the organization of urban 
food systems and in that sense compel cities authorities to allocate land to 
the development of UA. Indeed, the high demand for land in urban areas 
by investors, wealthy families and large companies reduces the available 
and suitable land for farming activities, thereby, penalizing the urban poor 
who rely on agricultural land as a source of livelihood (Bugri, Yeboah, & 
Knapman, 2017; Hovorka, Zeeuw, & Njenga, 2009). Next, the densely 
occupied areas within cities also make it difficult to identify suitable open 
spaces that can be utilized for UA, highlighting a lack of informative spatial 
planning tool to support and evaluate political decisions on the optimal 
allocation of UA. Land suitability analysis can help establish strategies 
to identify potential suitable land for UA (Pramanik, 2016). Preliminary 
conditions for such suitability analysis should account for land productivity, 
land use types, as well as socioeconomic (e.g., proximity to markets) and 
safety (gender) factors, which guarantee a sustainable utilization of land 
for UA. According to FAO (2007), the integration of UA into the urban 
land use system and the creation of a favorable policy environment are 
critical steps in the development of the sector. 
This thesis addresses the knowledge gaps on the food insecurity extent 
among the urban poor, the impact of UA on the food and nutrition 
security of urban poor and in times of crisis, the constraints impeding UA’s 
implementation, the pathway to build genuine cooperatives, and the lack 
of spatial planning tool. These identified knowledge gaps are interrelated 
and need to be integrated in a model that entices the interest of policies 
and suggest pathways to develop UA. Hence, the thesis proposes an 
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integrated model that facilitates a smooth development of UA in Benin, 
and sub-Saharan African countries.
Study setting 
The Republic of Benin, herein referred to as Benin is a lower-middle 
income country, since the World Bank classification in July 2020, and 
located in West Africa (Figure 1). This French speaking country has a land 
area of 114 763 km² and a population of 11,8 million in 2019 (World Bank, 
2020). The country witnesses a rapid population growth in its main cities 
that goes hand in hand with an increasing poverty and food insecurity. 
From 2002 to 2013, the country’s population density increased from 59 to 
87 inhabitants per square kilometer due to the fast-growing urban areas 
across the country (INSAE, 2015). In 2019, about 48% of the country’s 
population were living in urban areas (World Bank, 2020), exposing 
the country to food and nutrition security challenges. For instance, the 
proportion of food insecure people in Benin’s urban areas approximately 
remained the same from 2013 (8%) to 2017 (7%), but the absolute number 
of food insecure people significantly increased in that period, from 
around 332,000 to 449,000 inhabitants, and will continue in the coming 
years (INSAE & WFP, 2017). In the 2020 Global Hunger Index, Benin 
ranked 79th out of the 107 countries with a score of 22.4 showing that 
the country had a level of hunger that was serious (Concern Worldwide 
& Welthungerhilfe, 2020). Concretely, the proportion of people 
undernourished in the population was estimated at 7.4% while the under-
five mortality rate was 9.3%. Next, the prevalence of wasting in children 
under five years was estimated at 5% while the prevalence of stunting in 
children under five years was estimated at 32.2%. These figures indicated 
an inadequate nutrition thereby a lack of micro-nutrients in the population 
diet. According to van Wesenbeeck (2018), the differences between rural 
and urban areas in the prevalence of underweight adults and children, 
wasted children, and stunted children in the country are smallest, showing 
that the urban poor face similar levels of food insecurity as rural dwellers. 
Yet, the urban poor spend more per capita per year on food compared to 
their rural counterparts (Allen, 2017), making their situation worrisome. 
To address their food and nutrition security challenges, many urban poor 
dwellers avail of urban gardens (Houessou et al., 2019). Yet, the concept 
of UA is not widely adopted in the urban areas of Benin. 
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The practice of UA is not a new phenomenon in Benin. According to the 
FAO (2012), UA has been practiced for decades in the country. However, 
the sector has grown in the almost total absence of a legal framework, with 
no mechanisms for its incorporation into urban planning, and where two-
thirds of growers were occupying land without legal title and operated 
under the constant threat of eviction (FAO, 2012). Concretely, the lack of a 
legal framework was manifested as follows. First, urban farmers had little 
contact with the governmental extension services and limited technical 
skills in nursery management, fertilizer application and phytosanitary 
treatment. Second, they lacked the managerial skills needed to organize 
their organizations and make loan applications to access credit. This 
depicted situation of UA in the country calls for a special attention from 
agricultural policies that aim to increase the income and purchasing 
power of the population and ensure food and nutritional security. 
With the support of the FAO, the Ministry of Agriculture, Livestock and 
Fisheries approved in November 2015 the Strategic Development 
Plan of Peri-urban and Urban Agriculture, giving a glimpse of hope 
the development of UA in Benin. The implementation of this policy and 
related interventions requires an evidence-informed roadmap that makes 
suggestions for easy development of the sector. Previous UA-related 
studies in the country focused on the following aspects. Assogba-Miguel 
(1999) presented some UA’s case studies in the city of Cotonou while 
Ahouangninou (2013); Brock (1999) studied the potential contribution of 
UA to environmental sanitation and ways to sustain vegetable production 
in southern Benin. Amadji (2006); F Assogba-Komlan, Singbo, Ahlé, 
and Azagba (2001); Kakai, Kakai, and Tohouegnon (2010) studied the 
valorization of organic waste compost for vegetables production in 
urban areas while Coulibaly, Cherry, Nouhoheflin, Aitchedji, and Al-
Hassan (2007) studied consumers' perceptions and willingness to pay 
for organically grown vegetables. Adekambi, Adegbola, and Arouna 
(2010); Adétonah, Koffi-Tessio, Coulibaly, Sessou, and Mensah (2011); 
Francoise Assogba-Komlan et al. (2007); Odjouola (2017); Singbo, 
Nouhoheflin, and Irissou (2004) studied soil fertilization by urban farmers 
and their perceptions about vegetable protection against insect attack in 
urban and peri-urban zones of south Benin. Ouikoun, Bouka, Lawson-Evi, 
Dossou, and Eklu-Gadégbeku (2019); (Simeni, Adeoti, Abiassi, Kodjo, & 
Coulibaly, 2009) characterized market gardening systems in urban and 
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peri-urban areas and Kodjo and Nansi (2007) assessed the financing 
needs of urban farmers in Cotonou (Benin). Therefore, as far as we know, 
this is the first-time research focused on the impact of UA on the food and 
nutrition security and income of urban farmers and how policies could 
support its mainstreaming into urban planning in Benin. Our focus is on 
allotment gardens as they are the most practiced form of UA in Benin 
(Houessou et al., 2019) that also present multiple benefits of collective 
actions. 
 
 Figure 1   Location of the Republic of Benin in West Africa.  
Source: http://www.solarnavigator.net/geography/benin.htm
1.2  Research design
1.2.1  Main concepts 
This section describes some core concepts that underpin this research. We 
explore the concepts of urban agriculture, allotment gardens, and food 
and nutrition security. 
Urban agriculture
There is no consensus on the exact definition of urban agriculture (UA). 
As a classical definition, urban agriculture, refers to “an industry located 
inside or in the outskirts of the city, the growth of which, processes and 
distributes a diversity of food and other products, widely re-utilizing 
human and material resources, products and services found inside and in 
16
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the outskirts of the urban area, and providing, in turn, material and human 
resources, products and services to that urban area” (Mougeot, 2000). 
Game and Primus (2015); Van Veenhuizen (2014); Van Veenhuizen and 
Danso (2007) also defined UA as the cultivation of plants and the raising of 
animals with food purposes, inside and around the cities including, even, 
other uses and related activities such as the production and the delivery 
of inputs, and the processing and commercialization of the products. UA 
involves the production in confined spaces, related economical activities, 
destination markets (or just for household consumption) and the types of 
products made in a dynamic interaction that may vary from one urban 
area to the other. Peri-urban agriculture refers to farming activities that 
occur in the urban-rural borderline or in low density sub-urban areas, but 
the size of the farms is often bigger (Sousa & Batista, 2013). 
In this thesis, we have used several terms such as urban farming, urban 
gardening, and allotment gardens to refer to UA. This is not intended 
to create confusion but to adapt the research to the case under study 
(allotment gardens).  
Allotment gardens
There are six main characteristics that classify various forms of UA 
(Dubbeling, Zeeuw, & Veenhuizen, 2010). There are the types of actors 
involved (pupils, restaurants, families, migrant, women, employees), 
the location of production (home, intra-city, city outskirt, parks along 
roads,), the products (vegetables, crops, animals, fruits, poultry, rabbits, 
medicinal plants,), the scale of production and technology (micro and 
small farms, medium-sized, large-scale), the types of economic activities 
involved (production, processing, marketing, services), and the degree 
of market orientation (self-consumption, market-oriented, both). For 
example, depending on the location of production, UA may take the form 
of a home garden, an allotment garden, a school garden, a park garden, 
etc. Our research studies the allotment gardens in Benin as they are the 
most practiced form of UA (Houessou et al., 2019). 
An allotment garden is defined as a plot of land made available for 
individuals or families for growing foods (Barthel, Folke, & Colding, 2010; 
Irvine, Johnson, & Peters, 1999). Such plots are formed by subdividing a 
piece of land into a few or up to several hundreds of land parcels that 
are assigned to individuals or families. In countries that do not use the 
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term allotment garden, a community garden is also used and can refer 
to individual small garden plots as well as to a single, large piece of land 
gardened collectively by a group of people (MacNair, 2002). The term 
victory garden is also sometimes used, especially when the allotment 
garden dates back to World War II or I (MacNair, 2002). The main 
characteristics of allotment gardens are their proximity to markets, a high 
competition for land, a limited space, the utilization of organic resources 
(e.g., solid organic residues and residual waters), a low degree of 
organization, a predominant production of perishable goods, and a high 
degree of specialization (Sousa & Batista, 2013). They are also influenced 
by the politics in cities (Mougeot, 2005).
Food and nutrition security 
The concept of food security has evolved significantly over time. However, 
the definition of food security that was adopted at the 1996 World Food 
Summit held in Rome has been formally endorsed at the global level 
(FAO, 2008): “Food security exists when all people, at all times, have 
physical and economic access to sufficient, safe and nutritious food to 
meet their dietary needs and food preferences for an active and healthy 
life”. This definition suggests that food insecurity is the absence of one 
or more of these conditions. Food insecurity is sometimes classified as 
chronic or transitory, with seasonal food insecurity falling between the 
two types (FAO, 2008). Next, nutrition insecurity is sometimes used 
interchangeably with food insecurity, but the definition is much broader. 
Indeed, food security is necessary, but not sufficient for nutrition security, 
that also considers additional elements such as care, health, and hygiene 
practices (Jones, Ngure, Pelto, & Young, 2013). For instance, The FAO 
defines nutrition security as “A situation that exists when secure access to 
an appropriately nutritious diet is coupled with a sanitary environment, 
adequate health services and care, in order to ensure a healthy and active 
life for all household members” (FAO, WFP, & IFAD, 2012). 
In this thesis, our focus is on food and nutrition security, although, some 
chapters interchangeably used food security. Our focus on food and 
nutrition security is justified by the fact that the first direct benefit provided 
by UA is the supply of the micro-nutrient part of food through vegetable 
and fruit growing. This focus is also supported by the recent opinion 
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piece of Ingram (2020) who indicated that the inclusion of the adjective 
‘nutritious’ in the FAO food security definition signaled that food also 
needs to contain sufficient nutrients; nutrients are a necessary contributor 
to food security. 
1.2.2 Theoretical frames
1.2.2.1  The conceptual framework for understanding the role of 
urban agriculture
In their dissertation on the role of urban agriculture (UA) in meeting the 
Africa’s quest for food and nutrition security, Arku, Mkandawire, Aguda, 
and Kuuire (2012) argued that UA can profoundly affect economies at 
various levels in both the immediate and the long terms if the right policy 
framework is established. They illustrated the various ways the broader 
policy environment can shape UA in African cities (Figure 2). They also 
identified four broad components of the policy environment that influence 
the development of UA: national-level policies, city-level policies, non-
governmental organizations, and exogenous factors. 
The component of national-level policies comprises the agricultural 
policies, the macroeconomic policies, the land policies, the national water 
policies, the environmental and public heath acts, and the politics of city 
image. The national policies can have both a direct impact on UA, such 
as through legislation that outlaws or supports the production of certain 
crops, and an indirect impact, such as through price incentives that shape 
demand for certain crops. For instance, in terms of agricultural policies, 
the government may take an official position to achieve national food 
sufficiency through domestic production, international markets, or some 
combination of the two. This position determines what importance the 
government places on agriculture and the types of policy strategies it 
will enact regarding agriculture (Harrigan, 2008) as well as the political 
will to develop inputs and produce market linkages for UA. In terms of 
macroeconomic policies, agricultural policies may serve as instruments 
for meeting economic goals where state subsidies for agricultural 
inputs can affect the viability of UA and enhance the participation and 
competitiveness of poor people (Bello, 2008) as urban poverty is expected 
to lead to increased participation in agriculture by poor urban residents 
seeking to supplement or diversify their livelihoods (Page, 2002). In terms 
of land policies, decisions that seek to spare fertile urban landscapes from 
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urban sprawl or industrial development or policies that permit farming 
on unused state land can promote UA (De La Salle & Holland, 2010). In 
terms of water policies, government decisions regarding water pricing 
and water supply infrastructure development as well as irrigation can 
affect the physical and economic access to water for UA (Molden, 2013). 
In terms of environmental and public health acts, decisions can affect the 
quantity of urban land devoted to UA, the use of inorganic fertilizers and 
the extent of waste recycling. In terms of politics of city image, government 
policymakers’ stance on the appearance of an ideal city can determine 
whether agriculture is seen as an urban or rural activity (Lemanski, 2007; 
Robinson, 2013). This position may in turn affect decisions regarding 
national policies as a positive view may foster UA while a negative one 
may lead to decisions that undermine UA. 
National policies can also provide a broader framework that provides a 
context for municipal by-laws. For instance, national transport policies 
and modalities can influence local policies which, can also influence land 
use patterns that, in their turn, can affect UA. Thus, national and local 
government decisions to construct a road in an area can either, lead to 
displacement of farms and destruction of crops, or promote agriculture 
at a different level as road construction would lead to improved access 
to markets and other services. A similar reasoning applies to the previous 
national policies that can influence a range of city-level policies in terms 
of quantity of land, water and extension service support available for UA. 
In addition, the way land is made available for agricultural use within 
the city and the terms of tenure rights is highly affected by local policies. 
However, the causal chain between national or local government policies 
and UA is not necessarily unidirectional as the perceptions of government 
and city authorities regarding the nature, extent, and significance of UA 
can also influence national policy positions.
Furthermore, local and international non-governmental organizations 
(NGOs) may have a particular stake in UA, based on core values or vision 
statements that guide their strategies (Fowler, 2013). Usually, local NGOs 
advocate for land reforms and urban food and nutrition security at the 
level of local and national governments. They also work directly with urban 
farmers by helping secure fertile land, providing inputs, and exploring 
local and international market avenues for farm produce. International 
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NGOs can help leverage resources and provide experience from other 
settings around the globe to help address UA’s related issues. 
Last, but not the least, there is a couple of exogenous factors not included 
in the above domains but that can shape UA. For example, population 
growth due to urbanization and natural growth can increase demand for 
food, and consumption habits of certain urban classes can lead to demand 
for certain foods. In some instances, various linkages, such as proximity to 
input or output markets, can affect UA.
Beyond the influencing factors, the framework also shows how UA can 
have a significant impact on various levels of a nation’s economy. The 
impact can be both immediate (e.g., food security, nutrition, dietary 
movement, employment creation, income generation) and long term 
(e.g., transmission of agricultural knowledge to subsequent generations, 
health and environment improvements). The contribution to food and 
nutrition security is arguably the most important asset of UA, especially 
in Africa where increasing poverty levels and numbers of hungry people 
continue to be a great concern.
 
 Figure 2   Conceptual framework for understanding the role of UA
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1.2.2.2  How to set-up an urban agricultural cooperative: ICA 
seven principles
The International Cooperative Alliance (ICA) defines a cooperative as 
an autonomous association of  persons united voluntarily to meet their 
common economic, social, and cultural needs and aspirations through 
a jointly owned and democratically-controlled enterprise (Kurimoto 
et al., 2015). Cooperatives are based on the values of self-help, self-
responsibility, democracy, equality, equity and solidarity. The ICA defined 
seven principles as guidelines by which cooperatives put their values into 
practice. The seven principles (Table 1) are considered as a guide for 
successful cooperatives if followed with fidelity (Mazzarol, Clark, Reboud, 
& Limnios, 2018). 




(1) Voluntary and  
open membership
Cooperatives are voluntary organizations, open to all 
persons able to use their services and willing to accept the 
responsibilities of membership, without gender, social, 
racial, political, or religious discrimination
(2) Democratic  
member control
Cooperatives are democratic organizations controlled 
by their members, who actively participate in setting their 
policies and making decisions. Men and women serving as 
elected representatives are accountable to the membership. 
In primary cooperatives, members have equal voting rights 
(one member, one vote), and cooperatives at other levels 
are also organized in a democratic manner
(3) Member economic 
participation
Members contribute equitably to, and democratically 
control, the capital of their cooperative. At least some 
part of that capital is usually the common property of the 
cooperative. Members usually receive limited compensation, 
if any, on capital subscribed as a condition of membership. 
Members allocate surpluses for any or all of the following 
purposes: developing their cooperative, possibly by setting 
up reserves, at least part of which would be indivisible; 
benefiting members in proportion to their transactions within 
the cooperative; and supporting other activities approved 
by the membership
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(4) Autonomy and 
independence
Cooperatives are autonomous, self-help organizations 
controlled by their members. If they enter into agreements 
with other organizations, including governments, or raise 
capital from external sources, they do so on terms that 
ensure democratic control by their members and maintain 
their cooperative autonomy
(5) Education, training,  
and information
Cooperatives provide education and training for their 
members, elected representatives, managers, and 
employees so they can contribute effectively to the 
development of their cooperatives. Cooperatives inform 
the general public—particularly young people and opinion 
leaders—about the nature and benefits of cooperation
(6) Cooperation among 
cooperatives
Cooperatives serve their members most effectively and 
strengthen the cooperative movement by working together 
through local, national, regional, and international structures
(7) Concern for 
community
Cooperatives work for the sustainable development of their 
communities through policies approved by their members
Source: Adapted from Kurimoto et al. (2015).
1st principle: Voluntary and open membership
This principle is an expression of the right to freedom of association. This 
right gives to any person the free choice to join or leave a cooperative 
and take collective action to pursue the common economic, social and 
cultural interests of its members. Although there should be no arbitrary 
restrictions placed on persons wishing to become members, the only limit 
on membership is the limit imposed by the purpose of the cooperative that 
can serve a certain kind of member. For instance, fishery cooperatives 
essentially serve those engaged in commercial fishing in an area. In 
addition, while membership is open to them, members must also be willing 
to accept the duties that come with being a member. A member can be 
an individual person in a primary cooperative or a corporate person in a 
cooperative which provides services to other organizations. Furthermore, 
the principle requires membership to be open to all persons, irrespective of 
any personal characteristic. Especially, gender equality must be promoted 
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to ensure full involvement of members. Moreover, this principle released 
two issues for future consideration. First, the scale of non-member trade 
needs to be discussed in cooperatives that provide members with services 
and trade with non-members. Second, how to maintain this principle in 
larger cooperative/complex groups needs to be discussed to account for 
the application of open membership and non-discriminatory provisions.
This study focuses on primary gardeners cooperatives and explores the 
voluntary and open membership of their groups. By exploring the users 
of their groups’ services, the study will discuss the issue of scale of trade 
with non-members. However, as per the focus of the research, this study 
cannot discuss the first principle in larger cooperative groups. 
2nd principle: Democratic member control
This principle indicates that cooperatives members are the ultimate 
authority who controls the group functioning in a democratic manner. 
They do so through, having the right to vote on key strategic policy 
decisions and to participate in electing the representatives who control 
their cooperative’s day-to-day business activities. Cooperatives are 
jointly owned by their members and all elected officials are accountable 
for their actions to the membership, at election time and throughout their 
mandate. In primary cooperatives, the rule for equal voting rights applies 
while in larger cooperative, different voting systems may, for good 
reason, need to apply. Members elected to positions of responsibility in 
a cooperative should reflect the diversity of its membership and make 
regular statements of account, financial and performance reports, and 
actions to members. Elected members should have term limits and can, 
by due democratic process, be recalled and dismissed if they fail to fulfil 
their duties as an elected representative. Larger cooperatives may wish 
to appoint an independent ombudsman/ombudswoman to deal with 
members’ complaints. Beyond good governance codes, cooperatives 
bylaws should highlight the code of conduct of elected members and 
senior executives and specify qualifications and education opportunities 
for members before standing for election. For larger cooperatives, the 
establishment of electoral committees and audits of the democratic 
governance may be needed as well as ensuring that all voices are heard 
(including for employees). The role of national cooperative federations 
and sectoral organizations is important in promoting sound democratic 
24
Why Urban Agriculture  MattersCHAPTER 1
and good governance practice. Last, the principle identifies two issues 
for future consideration: the first is the democratic governance in large 
cooperative groups and multistakeholder cooperatives, and the second is 
the maximum length of term limits. 
The study explores democratic governance processes, election rules, term 
limits, as well as diversity and transparency issues. As gardeners groups 
are still embryonic, the study does not investigate the code of conduct, 
the existence of an ombudsman or ombudswoman, the other governance 
aspects such as audits, voice for employees, and the role of national 
cooperative federations. 
3rd principle: Member economic participation
This principle indicates that members contribute to the common capital 
of the cooperatives by investing in a membership share or several 
membership shares in order to become a member of the cooperative 
and to benefit from membership. However, cooperatives are more than 
just an economic entity: they also encompass social and cultural needs 
and aspirations. A membership share in a cooperative is invested in the 
cooperative as common working capital for its business to operate to meet 
its members’ needs and aspirations and is not a tradable asset. Therefore, 
a cooperative is a jointly owned and democratically controlled enterprise. 
The membership shares have a dual nature: they grant members a right 
to vote, and they contribute to the working capital a cooperative need 
to finance its business. In addition, some primary cooperatives, for good 
business reasons, permit legal entities to become members and to contribute 
to the capital. These multistakeholder cooperatives may take provision for 
membership to be divided into different categories contributing different 
amounts of capital to the cooperative through their membership shares. 
Membership shares serve as the common property of the cooperative 
and for an indivisible reserve even in times of dissolution. Cooperatives 
with high capitalization and investment needs may require capital other 
than what members can provide and can source debt or equity capital 
from the financial markets. The surplus made is allocated to the indivisible 
reserves and is used to strengthen the capital of the cooperative. Last, the 
principle highlights four issues for future consideration: admission of public 
authorities into membership, positioning of cooperatives in national and 
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local tax regimes, cooperatives and equity capital investors, cooperatives 
as owners of commercial businesses, accounting treatment of members’ 
capital and indivisible reserves, and challenges of meeting regulatory 
requirements. 
As early cooperatives, the research studies the gardeners groups capacity 
to contribute to membership fees, perform self-help activities, make joint 
purchases and sales, and abide by regulatory requirements. Learning on 
the remaining aspects of this principle from these early gardeners groups 
is not possible as the number of members of a plot, and financial gain is 
still too modest, to install higher management structures.  
4th principle: Autonomy and independence
This principle describes cooperatives as organizations that have freedom 
to act independently to govern themselves, control their own affairs and 
set their own rules of operation. Cooperatives are cautioned and exhorted 
not to risk independence and member democratic control by entering 
into any agreement that compromises their autonomy. There are three 
dimensions to this caution and exhortation: agreements with governments, 
agreements with other organizations, and when a cooperative raises 
capital from external sources. There is, however, a danger of policy 
frameworks that can threaten the autonomy and independence of 
cooperatives when government sees the development of cooperatives as 
a key policy tool in the delivery of services in some economic sectors or for 
job creation and poverty reduction. Thus, the principle acknowledges the 
support of government but highlights that this should respect the autonomy 
and independence of cooperatives. Economic trading risks can also 
endanger the autonomy and independence of cooperatives especially 
when they become dependent on supplying a single purchaser or relying 
on a single supplier. The role of boards and national cooperatives 
federations are also acknowledged as they are in charge of governance 
and management and advocating for enabling policy frameworks for 
cooperatives, respectively. Furthermore, the principle highlights the issue 
of non-user and investor members who can put the cooperatives at risk 
as such members do not have the same commitment to the long-term 
sustainable autonomy and independence of cooperatives. 
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This research studies the role of the boards and the working relationships 
of gardeners groups with the government, customers and suppliers, and 
financial institutions as well as any external stakeholder that plays a role 
in their autonomy and independence.  
5th principle: Education, training and information
This principle indicates that education is one of the founding pillars of 
cooperatives that should promote education opportunities to members, 
boards, and employees to learn the new technologies and knowledge that 
can transform the aspirations of cooperators. Both formal and informal 
learnings remain essential in building successful cooperative businesses. 
Beyond that, the principle requires the cooperatives to inform the general 
public about the values and benefits of cooperatives and the role they 
play in the society. This information should especially target young people 
and opinion leaders as they are the next generation of cooperators and 
the ones who influence public opinion about the wider public good, 
respectively. The principle also highlights for further consideration the 
effective use of cooperative heritage, the mainstreaming of cooperative 
education in national curricula, the support to cooperative education in 
emerging economies, the development of specialists of cooperatives 
and specific research programmes within higher education institutions, 
the potential of information technologies and big data for sharing and 
sustaining knowledge, and the improvement of public understanding of 
the significance of cooperative enterprise. 
This research investigates whether gardeners groups promote education 
and training of members, employees and boards within their cooperatives 
and develop some relationships within neighborhoods. As the gardeners 
groups are early cooperatives, the research does not explore the issues 
of use of heritage and information technologies to sustain knowledge nor 
the mainstreaming of cooperatives education into curricula and research 
programmes. 
6th principle: Cooperation among co-operatives
This principle expresses the cooperative value of solidarity that 
differentiates cooperatives from other forms of business enterprise. 
While cooperatives can achieve much on a local level, they will achieve 
much more if they work together to create economies of scale and build 
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mutual representative strength. They can work together through local, 
national, regional and international structures that tend to focus either 
on the economic dimension of cooperatives, to trade goods and services, 
or on the social and political dimension of joining forces for networking 
purposes and to advance shared interests. By creating a platform for a 
collective and representative voice of a sector, the cooperative movement 
can establish strategic partnerships with the state to work on laws and 
regulations beneficial to cooperatives which also respects their autonomy 
and right to member democratic control. The principle also raises some 
challenges for future consideration as follows: transcending barriers and 
balancing dialogue with action, effective power sharing and working 
across sectors, awareness building and effective communication, and 
developing a shared sense of purpose and effective global cooperative 
trade, banking facilities and insurance arrangements. 
The research explores whether gardeners groups cooperate among 
themselves and are organized within a national platform that raises 
the voice of cooperatives at local and national levels. The research also 
explores their cooperation with other business sectors cooperatives. 
However, the research does not look deep into the dual focus of inter-
cooperatives structures and the role of secondary cooperatives as these 
topics fall outside the purpose of designing a pathway from current 
practices to genuine cooperatives. 
7th principle: Concern for community
This principle places the primary emphasis on concern for the sustainable 
development of the immediate local communities within which 
cooperatives operate. It challenges all cooperatives to demonstrate that 
it is possible to be a successful and sustainable enterprise that benefits 
both its members, who democratically own and control it, and the 
communities within which it carries out its business. Cooperatives should 
ensure that their commitment to work for the sustainable development 
of their communities includes a commitment to work for and promote 
peace and social justice, to be good employers, and to promote young 
people in their communities. Cooperatives are also excellent at tackling 
poverty reduction and combatting wealth inequality because their nature 
is to create wealth for the many not the few. In addition, concern for the 
environment is important for cooperatives that commit to reduce their 
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environmental impact within the communities in which their operate. 
Cooperatives should, therefore, report on how they impact all these three 
dimensions. Furthermore, the principle considers for future consideration 
how to set goals and publicize the challenges of sustainable development, 
the commitment to reduce carbon emissions, facilitate access to health 
care and other essential services, promote peace and social cohesion, 
collaborate with community organizations, and build civil society. 
The research analyses how gardeners groups work for social, economic, 
and environmental development within their cooperatives as well as 
contribute to access to social facilities. However, the low records of early 
cooperatives do not make it possible to study how gardeners group report 
their impacts, integrate global environmental problems, and promote 
social cohesion. 
1.2.2.3  Integrated model for developing urban agriculture in 
Africa 
The integrated model for developing urban agriculture (UA) in Africa 
(Figure 3) learns from the above conceptual framework of Arku et al. 
(2012) for understanding the role of UA and the ICA’s seven principles to 
develop a cooperative (Kurimoto et al., 2015). 
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 Figure 3   Integrated model for developing UA in Africa 
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This integrated model is based on the structure of the conceptual 
framework and integrates the seven principles which can facilitate the 
successful development of UA in Benin, and sub-Saharan African countries 
at large. Our research contributes to these mechanisms, focusing on 
allotment gardens, as follows. First, we need to identify the urban poor 
and understand their constraints to start an allotment garden (question 
a, chapter 2). Furthermore, we like to understand the main constraints 
impeding the broad implementation of UA initiatives (question b, chapter 
3) and attempt to demonstrate how allotment gardens can improve the 
food and nutrition security of urban poor dwellers (question c, chapter 
4) and mitigate the blow to food and nutrition security in times of crisis 
(questions d, chapter 5). While, supporting gardeners groups in improving 
their cooperation and transitioning into genuine cooperatives (question 
e, chapter 6), we need to provide clear protocols to city authorities in 
allocating land to allotment gardens and visualizing policy interventions 
(question f, chapter 7).
1.3  Research questions 
The research aims to propose an integrated model that facilitates a 
smooth development of UA in Benin and sub-Saharan African countries. 
The main research question is, therefore, formulated as follows:
Which integrated model can facilitate the development of urban 
agriculture in Benin? 
To answer this main research question, we formulate six sub-research 
questions below that also address the knowledge gaps. The sub-research 
questions as well as the related methods, stakeholders, and chapters are 
summarized in Table 2.
a. What characterizes the urban poor and constraints their participation 
in allotment gardens? (Chapter 2)
b. What constraints the expansion of urban agriculture? (Chapter 3)
c. What is the impact of allotment gardens on food and nutrition security 
of poor urban dwellers? (Chapter 4)
d. Do allotment gardens mitigate the effects of the COVID-19 pandemic 
on the food and nutrition security? (Chapter 5) 
e. How to improve cooperations among urban gardeners groups? 
(Chapter 6)
f. How to assess and allocate suitable land to urban agriculture in urban 
areas? (Chapter 7)  
31
Why Urban Agriculture  MattersCHAPTER 1
1.4  Research approach and methods (transdisciplinary 
research and participative research in combination with 
ICA’s fifth principle, learning and education) 
The main research question of this thesis is relevant to the ICA’s fifth principle 
that promotes education and learning among agricultural cooperatives. 
This societally relevant research cuts across many academic disciplines 
such as agronomy, geography, and economics. Therefore, we adopted 
a transdisciplinary approach (TDR) as this refers to scientific inquiry that 
cuts across disciplines, integrates and synthesizes content, theory and 
methodology from any discipline area to shed light on the research 
questions (Russell, 2000). Transdisciplinarity is ‘a new form of learning 
and problem-solving involving co-operation between different parts 
of society and science in order to meet complex challenges of society. 
Transdisciplinary research starts from tangible, real-world problems. 
Solutions are devised in collaboration with multiple stakeholders’ (Klein 
et al., 2001). In this research, we learnt from different disciplines and 
combine academic knowledge with non-academic (practitioners, citizens) 
knowledge to generate a common knowledge base that is acceptable for 
a smooth implementation of action points. In that sense and learning from 
Lang et al. (2012); Pohl and Hadorn (2007), we designed our research in 
such a way (Figure 4) that it can (i) grasp the complexity of problems, (ii) 
take into account the diversity of scientific and life-world perceptions of 
problems, (ii) link abstract and case-specific knowledge, and (ii) develop 
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 Figure 4   Research approach of this study
We use this approach to ensure that various perspectives from stakeholders 
are integrated in the knowledge co-creation processes. The approach is 
used throughout the research and can be summarized in three main steps: 
(a) joint formulation of societally relevant problems ; (b) co-creation of 
solution-oriented knowledge ; and (c) learning and knowledge application 
(Lang et al., 2012). 
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The first step (a) identifies and describes the real-world problem to jointly 
lead to the formulation of a societal problem. Then, a conceptual and 
methodological framework that aims to connect academic knowledge 
and local knowledge is designed. The outcome is a societal problem 
that is researchable and which results can be reintegrated into societal 
implementation as well as the scientific knowledge. The second step (b) 
conducts the research by combining various scientific processes together 
while collaborating with practitioners in a dynamic way. This step assigns 
roles to various stakeholders and actively integrates their perspectives 
to generate a common base of goal-oriented knowledge. The third and 
last step (c) is the reintegration and application of generated knowledge 
into the societal and scientific practices. The generated solution can be a 
tangible product (e.g., strategies) or a less tangible (enhanced capacity) 
or can even trigger an intense learning process among stakeholders.
The research approach is translated in the implementation of the individual 
studies that responded to the sub-questions of the research as follows. 
The first study (question a, chapter 2) used descriptive statistics, chi-
square, and ordered logistical modelling to profile the food-insecure 
people and factors contributing to their food and nutrition security. The 
study also combined descriptive statistics along with field observations 
and informal discussions to identify and explain what constraints may 
affect their participation to UA in order to provide informed evidence that 
supports the targeting of the urban poor within policy interventions. 
The second study (question b, chapter 3) used a systematic literature 
review to identify what constraints UA expansion in low- and middle-
income countries. Next, the study developed a case study (survey with 
gardeners and semi-structured interviews with policymakers) and used 
descriptive statistics and qualitative information coding to learn from the 
Benin’s context and inform recommendations for future actions. 
The third study (question c, chapter 4) developed a randomized control 
trial (RCT) and used the analysis of variance (ANOVA) to test if allotment 
gardens have an impact on the food and nutrition security and income 
of treatment participants and, compare with the outcomes of control 
participants. Next, the study used descriptive statistics along with informal 
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discussions to understand the conditions of implementation and the factors 
that contributed to the outcomes. The purpose of the latter method is to 
learn from the experience, knowledge, challenges, and local context 
that may have significantly influenced the results of the experiment and 
therefore, may provide additional information on what works, what does 
not, how, and in what conditions. 
The fourth study (question d, chapter 5) used descriptive statistics and 
chi-square to assess the effects of the COVID-19 pandemic on the food 
and nutrition security of urban and rural dwellers as well as determine if 
allotment gardens soften the blow to food and nutrition security of urban 
gardeners. This study also conducted a policy dialogue with various 
stakeholders (local and central government, NGOs, private sector 
actors, gardeners, researchers) to discuss the findings and integrate 
their perspectives into a roadmap that aims to support decision-making 
processes regarding aid packages implementation. 
The fifth study (question e, chapter 6) used a non-parametric analysis to 
explore various aspects of the organization and management of groups 
of gardeners. This study also conducted a Focus Group Discussions (FGD) 
with gardeners and governmental extension workers to discuss the findings 
and provide further explanations on the local context and factors that may 
trigger the transition from informal groups to genuine cooperatives that 
leverage the potential of collective actions. 
The sixth and last study (question f, chapter 7) used a science shop with 
various experts from the government, NGOs, and academia to identify 
potentially relevant criteria that may contribute to land suitability. The 
study also used the perspectives of various experts on land suitability 
assessment to inform an ordered logistical modelling that related field 
observations to a set of spatially explicit data to design the land allocation 
tool. The tool further comes to the fore by showing various policy scenarios 
to inform future interventions. 
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(a) joint formulation of societally relevant problems; (b) co-creation of solution-oriented 
knowledge; (c) learning and knowledge application
1.5  Outline of the thesis
This thesis is structured in eight chapters. Chapter 1 provides a general 
background that justifies why UA matters, identifies the knowledge 
gaps, presents the theoretical frames as well as the research questions, 
approach and methodologies, and outlines the study design.
Chapter 2 provides criteria to identify the urban poor and assesses their 
food and nutrition security levels as well as the factors contributing to the 
formation of their food and nutrition security. This chapter also evaluates 
their willingness to participate in allotment gardens as a social safety net. 
Chapter 3 presents the findings of a systematic literature reviews on what 
constraints the development of UA in low- and middle-income countries. 
The chapter also presents a case study of Benin where the perspectives of 
urban gardeners and policymakers were integrated to understand factors 
impeding UA’s implementation in the country.
Chapter 4 develops a social experiment to measure the impact of 
allotment gardens on the food and nutrition security and income of the 
urban poor. The chapter also evaluates the conditions of implementation 
and highlights the drivers that contributed to the outcomes.
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Chapter 5 uses the context of the sanitary crisis to assess the effects of 
the COVID-19 pandemic and related measures on the food and nutrition 
security in urban and rural settlements in Benin. The chapter also compares 
the food and nutrition security of urban gardeners, urban dwellers without 
a garden, and rural producers to evaluate whether allotment gardens 
softened the blow to food and nutrition security of urban gardeners.
Chapter 6 learns lessons from local knowledge on gardeners organization 
and group management to make suggestions on how to transition them 
from cooperations to genuine cooperatives that improve their access to 
market opportunities and their bargaining power. 
Chapter 7 designs a land allocation tool, that considers agronomic and 
biophysical conditions as well as socioeconomic and safety issues, to 
select appropriate sites for UA. The chapter also presents various policy 
scenarios and demonstrates how the tool can support decision-making 
processes. 
Chapter 8 discusses the main findings and answers the research questions 
of the study. The chapter also considers the wider relevance of the 
findings beyond the current context and reflects on the integrated model 
for developing UA in Africa. The chapter further analyses the internal and 
external validity of the findings, highlights the scientific, policy and societal 
relevance of the findings, and concludes. 
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2.  The urban poor: profile and constraints 
affecting their participation in allotment gardens
Abstract
Rapid global urbanization has seen a growing number of urban poor who 
lack natural endowments to cope with food shortages. Broadening their 
safety nets merits urgent political attention but, requires understanding 
their profiles. A survey among 88 urban poor in Benin found that they had 
low educational and income levels, overcrowded and unsanitary housing 
conditions and limited access to social services and health facilities; 76 
percent of them were food insecure, influenced by city, gender, ownership 
of a motorbike and access to health facilities. Engaging them in allotment 
gardens requires farming skills, financial capital, and safety issues.
Keywords: Urbanization; poverty; food security; urban planning; urban 
agriculture; cities; Benin.
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2.1  Introduction
In 2008, more than half of the global population, 3.3 billion people, were 
living in towns and cities (UNFPA (2007) and, this figure has continued 
to rise rapidly since then. The urban population is projected to reach 4.9 
billion by 2030 while the world’s rural population is expected to decline 
by some 28 million between 2005 and 2030 (UNFPA, 2007). Hence, at 
the global level, future population growth will predominantly be in towns 
and cities. It is anticipated that most of this growth will be in developing 
countries in general and in sub-Saharan Africa (SSA) in particular. The 
World Bank (2017) reported that SSA countries are undergoing the fastest 
rates of urban population growth and feared that this may outstrip the 
capacity of city administrations to provide appropriate services. A specific 
feature of the urban population growth is that it comprises a great number 
of poor people (UNFPA, 2007). For instance, the Global Monitoring Report 
2013 revealed that in 2008, the share of people living in poverty in the 
global urban population and in SSA was 12 and 34 percent, respectively 
(World Bank, 2013). As population growth continues, urban policies are 
doing little to address the economic and social challenges faced by the 
urban poor. 
Compared to the rural areas, specific aspects of food security in the urban 
context include the fact that households need to buy most of their food and 
so are more dependent on the market and on commercially processed 
food (Armar-Klemesu, 2000; Richards et al., 2016; Tacoli, 2017; UNFPA, 
2007). However, many urban residents, especially in SSA countries, have 
limited purchasing power as most are engaged in insecure and low-paid 
employment in the informal economy. Food expenditure can, therefore, 
make up as much as 60 to 80 percent of the total income among low-
income urban households (Frayne et al., 2010; Maxwell, Larbi, Lamptey, 
Zakariah, & Armar-Klemesu, 1998; Tabatabai, 1993). Numerous studies 
have argued that, for the urban poor, it is the dominance of the cash 
economy over access to such a basic need as food that links urban food 
systems to poverty and vulnerability to food insecurity (Armar-Klemesu, 
2000; Mutisya, Ngware, Kabiru, & Kandala, 2016; Orsini, Kahane, 
Nono-Womdim, & Gianquinto, 2013; Zezza et al., 2008). In addition, 
the urban poor are highly prone to food insecurity when the price of food 
goes up (Arene & Anyaeji, 2010; Cohen & Garrett, 2010; Kc, Legwegoh, 
Therien, Fraser, & Antwi-Agyei, 2018; Ruel et al., 1998), because poorer 
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households reduce what they spend on food or sacrifice important 
nutritional needs to satisfy their hunger. This situation reduces diet 
diversity and increases vulnerability to nutrition insecurity. Furthermore, 
the high costs of housing, transport and health care further undermine the 
affordability of sufficient food (Cohen & Garrett, 2010). Poor women are at 
a particular disadvantage because they also face socio-cultural barriers 
which undermine their capability to escape poverty (UNFPA, 2007). 
Hence, the calls to support the urban poor and increase their resilience 
and especially their food security are clearly justified and merit political 
attention at the local, national, and regional levels. 
Benin is a typical case in point. With a national urban poverty ratio of 39 
percent in 2019  (World Bank, 2020a) and urban food-insecure households 
estimated at 9 percent (INSAE & WFP, 2017), Benin is one of the poorest 
nations in Africa. The country is experiencing a rapid urban population 
growth that brings more challenges than cities can cope with. For instance, 
from 2009 to 2019, the country’s urban population raised from 43 to 48% 
while the urban poverty rate at national level increased from 35 to 39% 
(World Bank, 2020a, 2020b). Such situation indicates that the urban 
poverty and the related food insecurity are on the rise. Yet, the status of 
the urban poor in the country is much under-researched and urban policies 
that aim to tackle their food insecurity require solid information on their 
profiles, needs and constraints; in short, ‘who are the urban poor’. This 
study aims to address these knowledge gaps and adopts, therefore, the 
following approach. First, it creates a sociodemographic and economic 
profile of the food-insecure urban poor to facilitate policy targeting. 
Second, it focuses on allotment gardens, a form of urban agriculture, as a 
specific policy intervention that empowers the poor to improve their own 
food security situation. This study obtained its primary data from a survey 
among poor urban households and used inferential statistics to identify 
determinants that explain the food (in)security situation. The final aim is to 
embed the results of this study in prevailing poverty alleviation and food 
security policies.  
Concerning the proposed intervention, allotment gardens or allotments 
are plots of land made available by governments for individuals or families 
for growing food (Barthel, Folke, & Colding, 2010). The land is subdivided 
from a few or up to several hundreds of parcels that are assigned to 
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individuals or families. Allotments can be a cost-effective intervention to 
address food insecurity among urban poor, for two reasons (Escaler, Teng, 
& Caballero-Anthony, 2010). First, allotment gardens provide people 
living in poverty and their households with an opportunity to produce fresh 
and nutritious food crops; and second, selling surplus produce generates 
extra income to cover other basic needs and improve their living conditions. 
Despite these potential benefits, engaging in allotment garden projects 
depends on people’s own choices that necessarily take their personal 
conditions into account (Sen, Muellbauer, Kanbur, Hart, & Williams, 
1987). Thus, independently from their choices, the urban poor might face 
some constraints that may impede their participation in allotment garden 
projects; hence, important to consider by urban policies. The literature 
provides some information on typical limitations, such as distance (Teka, 
Temesgen, & Fre, 2018), lack of financial capital, safety, intra-household 
relations (Arene & Anyaeji, 2010; Sonneveld, Thoto, & Houessou, 2018; 
Teka et al., 2018) and lack of farming skills (Kc et al., 2018), that the study 
leverages on for the interviews.
This paper is organized as follows. Section 2 details the materials and 
methods that were used to conduct and analyze a survey held among 88 
poor urban residents. Section 3 presents the results of the characterization 
of the urban poor and the major constraints to their participation in 
allotment gardens. Section 4 discusses the results in detail. Section 5 
concludes and makes policy recommendations. 
2.2  Materials and methods 
2.2.1  Study areas 
The research was conducted in two big cities in the southern part of the 
republic of Benin: Abomey-Calavi and Porto-Novo. These cities provided 
a good context for this study because of the urbanization process in the 
country. The municipality of Abomey-Calavi covered an area of 539 km2 
(Mairie d'Abomey-Calavi, 2006) and in 2013 had 656,358 inhabitants, a 
population which had doubled in a decade (2002-2013)  (INSAE, 2012, 
2015). There were 11 public and 90 private hospitals and the schooling 
rate was over 90 percent (Mairie d'Abomey-Calavi, 2006). The main 
economic activities were motorbike-taxi, commerce, small artisans 
(barber, tailor, carpenter, welder and others) and agriculture. The 
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incidence of human poverty in 2013 was 30 percent (INSAE, 2016) and 
in 2017 there were between 5 and 10 percent of food-insecure people 
(INSAE & WFP, 2017). The municipality of Porto-Novo covered 52 km2 
(Mairie de Porto-Novo, 2006) with a population of 264,320 in 2013, up 
by 18 percent from 2002 (INSAE, 2012, 2015). Christianity, traditional 
religions, and Islam were the main religious faiths. There were 14 public 
and more than 43 private hospitals; the schooling rate was 85 percent 
(Mairie de Porto-Novo, 2006). The economic activities were as follows: 
commerce, industries, artisans, motorbike-taxi and agriculture. The 
incidence of human poverty in 2013 was 31 percent (INSAE, 2016) and in 
2017 there were less than 5 percent of food-insecure people (INSAE & 
WFP, 2017). 
2.2.2  Research design
We derived the data for this paper from the baseline survey of an ongoing 
research project that designed a randomized control trial (RCT) to test the 
marginal effect of the participation of the urban poor in allotment gardens 
on their food security and income within the two cities. The experiment 
supported 20 participants per city in developing allotment gardens as a 
source of food provisioning, with the surplus to be sold in the market. Our 
treatment group was therefore composed of 40 participants in total. To 
measure the impact of the treatment, the experiment formed a control 
group of at least 20 participants per city with similar characteristics as 
compared to the treatment group but who did not participate in the 
allotment garden project. 
Beforehand, the experiment used pre-defined criteria drawn from the 
literature (Table 3) to target people living in poverty in the two cities. 
The recruitment followed a public announcement and the people 
systematically approached were living around the locations where the 
allotment gardens were set up and were asked if they met the criterion 
1 and at least one of the criteria 2-4 as a condition of selection. Then, a 
group of 88 participants (48 in Abomey-Calavi and 40 in Porto-Novo) was 
recruited and randomly assigned to treatment and control groups; they 
were interviewed afterwards from April to August 2017. The questionnaire 
was structured and designed in a spreadsheet format with validated lists 
in scroll-down menus as a standard response and dedicated fields for 
open answers to give space for respondents to add more information. 
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The inserted data were stored in a vector format that facilitated further 
processing. Survey instructions were given to interviewers to guide them 
in using the hard copy of the questionnaire in the field, using the digital 
questionnaire to store data, approaching, and gaining trust of the 
respondents and dealing with controversial answers.
 Table 3   Criteria for selection of respondents
Nr Criteria  Respondents Supporting references 
1 High-paid 
employment
No (Armar-Klemesu, 2000; Orsini et al.,  
2013; Zezza et al., 2008)
2 Access to formal 
health system
No (Cohen & Garrett, 2010; Teka et al., 2018)
3 Access to credit No (Teka et al., 2018)
4 Access to farmland No (Teka et al., 2018)
The survey covered sociodemographic and economic information, 
frequency of access to food, and constraints for development (Table 
4). The sociodemographic and economic information encompassed 
variables that were used to profile people living in poverty in urban areas. 
The frequency of access to food asked questions related to how many 
times households members had zero, one, two or more meals a day over 
a period of 30 days. The constraints for development identified potential 
obstacles that might undermine the respondents to engage in allotment 
gardens. 
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 Table 4   Summary of variables of the survey
Variables Meaning Quantification Range Supporting 
references
Sociodemographic and economic information







(Arene & Anyaeji, 
2010; Teka et al., 
2018)




(Arene & Anyaeji, 
2010; Teka et al., 
2018)
Schooling Did you go to 
school? If so, 






(Arene & Anyaeji, 
2010; Mutisya et al., 






Can you read 




(Sonneveld et al., 
2018)




(Teka et al., 2018)
Schooling of 
spouse









Can she/he read 

















Do they attend 
or are you 
planning to 




(Sonneveld et al., 
2018)
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(Arene & Anyaeji, 









Calavi, 2006; Mairie 
de Porto-Novo, 
2006)









(Teka et al., 2018)
Occupation How do you 
earn an income 











2000; Kc et al., 
2018; Legwegoh 
& Hovorka, 2013; 
Mairie d'Abomey-
Calavi, 2006; Mairie 
de Porto-Novo, 
2006; Oldewage-

















(Arene & Anyaeji, 





Do you have 





(Arene & Anyaeji, 
2010; Cohen & 
Garrett, 2010; Teka 
et al., 2018)
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> 0 (Arene & Anyaeji, 
2010; Cohen & 
Garrett, 2010; Teka 
et al., 2018)
Food access indicators
Zero meal How many 
times during the 
last month did 
any household 
member not 
have a single 
meal during the 
day? 
number of times 
any household 
member had 
only one meal 
during the day; 
(c) 





(Mutisya et al., 2016; 
Sonneveld et al., 
2018)
Single meal How many 
times during the 
last month did 
any household 
member have 






(Mutisya et al., 2016; 
Sonneveld et al., 
2018)




the last month 
did household 
members have 
two or more 





(Mutisya et al., 2016; 
Sonneveld et al., 
2018)
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Variables Meaning Quantification Range Supporting 
references
Constraints for participation in allotment gardens
Lack of skills Is the lack of 





(Kc et al., 2018; 
Mutisya et al., 2016)
Lack of time Is the lack of 









Is the distance 









Is the lack 






(Arene & Anyaeji, 












(Arene & Anyaeji, 
2010)






(Arene & Anyaeji, 
2010)
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2.2.3  Data processing and analysis 
We transformed the real-value number variables into categorical 
variables as follows: first, the ‘age’ was transformed into two classes: 
Youth (≤35) and Adults (>35) using the definition of youth adopted by the 
African Union Commission (African Union, 2006) and, second, the size 
of the household was transformed into two classes using the average 
household size (5) in Benin (INSAE, 2015): H1≤5 and H2>5. Next, we 
calculated the latent variables of food security using the household 
hunger scale that estimates prevalence of severe food insecurity across 
context and focuses on the quantity dimension of food access (Leroy, Ruel, 
Frongillo, Harris, & Ballard, 2015). Using a four-week (30 days) period, 
we asked three items related to the number of daily eating occasions as 
follows: (a) number of times any household member did not have a single 
meal during the day; (b) number of times any household member had only 
one meal during the day; (c) number of times household members had 
two or more meals during the day. Responses were dichotomized and 
respondents who experienced items ‘a’ and ‘b’ were assigned ‘1’, else ‘0’; 
while the response ‘c’ was negated and respondents who experienced 
such item were assigned ‘0’, else ‘1’. Then, we calculated a sum of the item 
scores, ranged from zero to three. Respondents who received a score of 
zero were categorized as food secure while those who received a score 
of one were categorized as moderately food insecure. Respondents 
who received a score of two or three were categorized as severely food 
insecure. 
Data were analysed in Stata version 16 and in four ways. First, we used 
descriptive summary and chi-square statistics to profile the respondents. 
Second, a stepwise ordered logistical regression was applied to determine 
the explanatory variables that influenced food security. An ordered 
logistical regression uses the maximum likelihood estimation to determine 
probabilities of correct classification of the explained variable. (See 
additional information in Greene (1980), Maddala (1986), and Davidson 
and MacKinnon (1993) for a more comprehensive description of discrete 
choice models). Below we briefly explain the ordered logit model. In the 
ordered logit model, additive error terms are used, so that the underlying 
process is given by:
yi = ẞ’xi + ∑i,
 (1)
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where yi represents the food security status, i refers to observation number, 
ẞ the vector of parameters to be estimated that belong to independent 
variables xi (city, age, sex, schooling, French literacy, marital status, 
presence of children, household size, ownership motorbike, housing, 
occupation, access to farmland, access to credit and access to formal 
health systems), ∑i is the disturbance, assumed to be independent across 
observations. Observed is variable zi of the ordered food security classes 
(severely food insecure; moderately food insecure, food secure) that is 
related to yi in that adjacent intervals of yi correspond with qualitative 
information zi. This relation is given by:
zi = 1 if yi < μ1,
zi = 2 if μ1 ≤ y1 < μ2,
     
zi = n if μn-1 ≤ y1.
(2)
The ordering requires thresholds (µ1,..,µn-1) to satisfy µ1< µ2 < .. < µn-1. 
Parameters and thresholds (µ1,...,µn-1) are simultaneously estimated using 
the maximum likelihood method, which maximizes the probability of 
correct classifications. 
We calculate the probability (Pr) that zi = 1 by: 
Pr(zi = 1) = Pr(yi < μ1) = Pr(∑i < μ1 - ẞ'xi) = F(μ1 - ẞ'xi),
  ,
the probability that zi = 2 by: 
Pr(zi = 2) = Pr(μ1 ≤ y1 < μ2),= Pr(μ1 < ẞ'xi + ∑i < μ2) 
 = Pr(∑i < μ2 - ẞ'xi) - Pr(∑i < μ1 - ẞ'xi)
 = F(μ2 - ẞ'xi) - F (μ1 - ẞ'xi) 
  
and the probability that zi = n by: 
Pr(zi = n) = Pr(yi ≥ μn-1) = Pr(∑i ≥ μn-1 - ẞ'xi) = F(ẞ'xi - μn-1).
 .
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To meet requirements of a probability model (monotonic-increasing 
cumulative distribution function and results lie between 0 and 1), the 
disturbances ∑i are assumed to possess a logistic distribution, leading to 
a cumulative logistic transformation function Λ1 that maps the admissible 
area of y, i.e. (-∞, ∞), to [0,1], with a first derivative that is always positive. 
Thus, the likelihood function for the ordered logit model that consists of (1) 













The function is minimized with respect to the parameters, µ1 and µ2. 
Since reporting and interpreting logistic regression results is not 
straightforward and tricky to understand, the odds ratios were reported to 
illustrate the relationship between outcomes and observations (Peng, Lee, 
& Ingersoll, 2002). The odds ratios are directly derived from regression 
coefficients in a logistic model and interpreted as the change in the odds of 
yi given a unit change in xi when all other predictors are held at a constant 
(Peng, So, Stage, & John, 2002). The odds ratio is computed by: 
Third, we used chi-square statistics to explore the constraints that the 
urban poor might face to engage in allotment garden projects. Last, 
several discussions were held with respondents during the research to 
better understand the local context and how it might affect the findings. 
The outcomes were used to augment the discussion. 
2.3  Results
2.3.1  Socioeconomic characteristics of urban poor
Table 5 showed the characteristics of the respondents concerning their 
sociodemographic and economic background. Overall, there were more 
women and youth than men and adults, respectively. Less than half of the 
respondents went to school but very few could read and write French. Most 
1 
Λ = ( )•−+ e1
1
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respondents were married and had children. Approximately half of the 
respondents’ spouses went to school but, only a smaller number could read 
and write French. Their children were attending school or were planned 
to go to school. Using the country’s average household size as threshold, 
more than half of the respondents had large families. However, there were 
significantly more large families in the city of Porto-Novo than Abomey-
Calavi. The data also showed that only few respondents had a motorbike. In 
terms of housing, respondents indicated that they lived in the house of family 
members, in their own house, in rented accommodation, or in temporal 
residency, respectively. They did not have a stable employment but were 
used to practice various jobs (occasional jobs, commerce, motorbike-
taxi) to cover their basic needs. They earned on average FCFA 15458 
(€ 24) per month; 75 percent indicated that they earned FCFA 16,000 
(€ 24.4) or less per month. On average respondents of the city Abomey-
Calavi were better-off than those of Porto-Novo. Furthermore, the urban 
poor had a low access to social facilities. For example, few respondents 
indicated that they had access to modern healthcare services, farmland, 
and credit, respectively. However, there was a major difference between 
the two cities concerning access to farmland and formal health systems. 
While in Abomey-Calavi 44 percent and 56 percent had access to 
farmland and formal health systems, respectively, only 5 percent and 3 
percent had access to farmland and formal health systems, respectively, 
in Porto-Novo. Finally, few respondents were food secure while almost 
half were severely food insecure. Noteworthy to indicate that the food-
insecurity phenomenon was significantly worse in Porto-Novo. 
 Table 5   Socioeconomic characteristics of the respondents 






Gender Women 70.83 87.50 78.41
Men 29.17 12.50 21.59
Age Youth (≤35) 85.42 87.50 86.36
Adult (>35) 14.58 12.50 13.64
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Schooling No schooling 52.08 70.00 60.23
Primary 35.42 25.00 30.68
Secondary or more 12.50 5.00 9.09
French literacy  
(reading and writing)
No 79.17 85.00 81.82
Yes 20.83 15.00 18.18
Marital status No 10.42 10.00 10.23
Yes 89.58 90.00 89.77
Schooling of spouses* No 29.17 55.00 40.91
Yes 58.33 35.00 47.73
French literacy of 
spouses**
No 39.58 42.50 40.91
Yes 47.92 20.00 35.23
Children No 8.33 0.00 4.55
Yes 89.58 95.00 92.05
School attendance / 
planning for children
No 0.00 2.50 1.14
Yes 89.58 92.50 90.91
Household size** ≤5 58.33 30.00 45.45
>5 41.67 70.00 54.55
Ownership of 
motorbike
No 85.42 85.00 85.23
Yes 14.58 15.00 14.77
Housing** Own house 16.67 37.50 26.14
Rental 37.50 5.00 22.73
House of family 
members 39.58 32.50 36.36
Temporal residency 6.25 25.00 14.77
Occupation* Low-paid 
employment 4.17 15.00 9.09
Motorbike-taxi 6.25 0.00 3.41
Commerce 33.33 35.00 34.09
Occasional jobs 41.67 47.50 44.32
Tailor and barber 14.58 0.00 7.95
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Access to farmland** No 56.25 95.00 73.86
Yes 43.75 5.00 26.14
Access to credit No 68.75 82.50 75.00
Yes 31.25 17.50 25.00
Access to formal health 
systems**
No 43.75 97.50 68.18
Yes 56.25 2.50 31.82
Monthly Income  
(F CFA)**
Mean 18953.45 11062.86 15457.62
Standard error 2880.17 788.14 1692.33
Food security status** Food secure 33.33 12.50 23.86
Moderately food 
insecure 35.42 17.50 27.27
Severely food 
insecure 31.25 70.00 48.86
*Significant at 5%; **Significant at 1% 
2.3.2  Factors associated with the food security of the urban 
poor
As our dependent variable is categorical, we did aim to explain the 
food-security situation of the respondents by applying a stepwise 
ordered logistical regression; Table 6 showed the results. The final model 
was highly significant (p<0.1%) and four variables were important in 
explaining the food-security of the urban poor: city, gender, ownership 
of a motorbike, and access to modern healthcare services. In the city 
of Porto-Novo, respondents were less likely to be food secure than in 
Abomey-Calavi. Men were also less likely to be food secure than women. 
Inversely, respondents who owned a motorbike and had access to formal 
health systems were more likely to be food secure than those who did not 
have access to these resources, respectively.
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 Table 6   Results of the ordered logistic model on food security groups
Variables Coef.        Std. Err. z P>|z| [95% Conf. Interval]
City |: Porto-
Novo
-1.393924 0.5883425 -2.37 0.018 -2.547054 -0.2407943
Gender ||: Men -1.989665 0.6999821 -2.84 0.004 -3.361605 -0.6177253
Motorbike |||: 
Yes
1.483558 0.7322281  2.03 0.043  0.0484174  2.918699
AHealthSyst 
||||: Yes
1.151264 0.56277  2.05 0.041  0.048255 2.254273
/cut1 -0.5219327 0.4893004 -1.480944 0.4370785
/cut2 1.110711 0.4996811  0.1313538 2.090068
|: The reference was Abomey-Calavi; ||: Women; |||: Do not own a motorbike; ||||: Do not have 
access to health system 
Although, there are several R2-like statistics that can be used to measure 
the strength of the association between the dependent variable and the 
predictors, they are not as useful as the R2 statistic in regression, since their 
interpretation is not straightforward; the correct classification rate (hit 
ratio) may be more important (Norusis, 2012). Therefore, Table 7 mapped 
observed data against model results and showed that 61 percent of our 
observations were correctly classified. In 17 cases the model overestimated 
food insecurity. In 9 out of the 21 cases that observations were food secure, 
the model predicted a moderately (5) or severely (4) food insecurity; when 
observations were moderately food insecure the model predicted in 8 
cases severe food insecurity. More seriously, the model underestimated 
food insecurity in 17 cases. In 10 cases, the observation was moderately 
food insecure while the model predicted a food-secure situation. In 3 and 
4 cases, the model predicted food secure and moderately food secure, 
respectively, while corresponding observations reported a severe food-
insecure situation. 
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 Table 7   Hit ratio of the ordered logistic model
Food security 
status  



































2.3.3  Constraints for the urban poor to engage in allotment 
gardens
Since engaging in allotment gardens depends on people’s own choice, 
we asked respondents if they were willing to do so. In response, 99 
percent indicated that they were willing to participate in an allotment 
garden project to diversify their livelihoods; 74 percent indicating that 
this choice was motivated by self-consumption and additional income. 
Afterwards, we explored the constraints they may face in such endeavors 
in comparison with key sociodemographic characteristics (Table 8). We 
found that young people were more likely to face a lack of farming skills 
than adults. Although, not significant, both youth and adults indicated the 
need of financial capital to start the activity. Regarding gender, women 
were more likely to lack skills and financial capital than men. However, 
neither education levels nor having children had influence on participants 
in facing any constraints. Last, large families were more likely to indicate 
safety issues associated with the commute to gardens and thefts in the 
neighborhood.  
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Pr = 0.017 Pr = 0.183 Pr = 0.227 Pr = 0.031 Pr = 0.865 Pr = 0.624
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Pr = 0.790 Pr = 0.280 Pr = 0.801 Pr = 0.736 Pr = 0.224 Pr = 0.001
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2.4  Discussion
The research clearly used a set of criteria to identify people living in 
vulnerable situations to understand the factors that were associated with 
their food security. The study also used a case study to identify possible 
obstacles that may hinder their participation in allotment gardens 
initiatives. 
Our study found that the urban poor have a very low education level. 
Indeed, despite the high schooling rates in the two cities (90 and 85 
percent in Abomey-Calavi and Porto-Novo, respectively), less than half 
indicated that they went to school and only a small number (18 percent) 
among the urban poor can read and write French. That implies that among 
those who started school half of them dropped out, which is a cause for 
concern and a call for policy intervention in poor identified areas within 
the urban setting. The low level of education among urban poor is also 
confirmed by Acquah, Kapunda, and Legwegoh (2016) who reported 
for Gaborone in Botswana that in the capital city’s poorer areas only 21 
percent had completed high school or more. However, it is reassuring 
that most of respondents let or plan to let their children go to school and 
achieve higher levels, broadening their chances of overcoming poverty. 
Indeed, deciding to spend on school fees, school uniforms and school 
meals shows parents’ willingness to help their children improve their lives. 
The respondents have on average five members in their household, 
which matches the national average (INSAE, 2015), but we found a 
higher number of large families in the city of Porto-Novo. As the urban 
poor, by definition, have limited finance, they cannot live in a comfortable 
house. For instance, a small number (26 percent) built their own house 
with precarious materials and the rest lived either with family members 
(36 percent) or in rented accommodation (23 percent). To cover their 
basic needs such as food, the respondents undertake various economic 
activities such as occasional jobs, commerce, and small paid services 
(tailor, motorbike-taxi). Such endeavors show that in the absence of a 
stable income-generating activity, poor urban dwellers take matters 
in their own hands to earn money, though limited, to cover their crucial 
needs. However, despite the efforts, their food-security status is worrying: 
76 percent are food insecure, probably because their earnings are very 
low and do not cover their food needs.
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To substantiate this conclusion, we conducted a stepwise ordered 
logistical regression and found that food security of respondents was 
influenced by ownership of a motorbike,  access to formal health systems, 
gender, and city. Indeed, owning a motorbike in urban Benin tends to 
broaden the possibilities for urban residents who are living in poverty to 
diversify opportunities to secure an income and improve food security. 
By exponentiating the model’s coefficients, findings showed that the 
odds of being food secure for respondents who own a motorbike were 
more than four times greater than among those who do not. The findings 
also show that the food-security status is correlated by access to formal 
health systems, a conclusion supported by Teka et al. (2018) who find 
that a relatively lower incidence of poverty is related to access to health 
facilities. Indeed, discussions with respondents showed that avoiding the 
traditional medicine that is widely used by poor communities and having 
access to modern healthcare facilities implies that this group of urban 
residents has, to some extent, the financial means to cover some basic 
needs such as food. Taken together, Ownership of a motorbike and access 
to formal health systems give a picture of some financial capacity among 
people living in poverty in urban areas. Hence, the two indicators may be 
useful to identify and categorize poor people living in food insecurity in 
peri-urban and urban areas.
Furthermore, the findings suggest that the odds of being food secure for 
men are lower than for women which, is surprising and contradicts what is 
usually conveyed in the literature. For instance, in a study in two informal 
urban settlements in Kenya which assessed food security over a recall 
period of 30 days, as in our research, Mutisya et al. (2016) found that men 
had less likelihood of being food insecure than women. Discussions with 
respondents showed that as women process the food in the households, 
they have more opportunities to increase the number of meals per day 
and therefore more room to improve food security. Men are working or 
looking for jobs outside the home and have scarce time to eat (against 
the trade-off of working and earning money). This plausible explanation 
is also found in a study in the Indian slums by Lumagbas (2017), namely 
that women tend to have more access to food than men mostly because 
they are homemakers. 
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Last but not the least, the findings suggest that the odds of being food 
secure for poor people in Porto-Novo are lower than for those who live 
in the city of Abomey-Calavi. The explanation for this might be twofold. 
First, learning from the characteristics of the urban poor, respondents 
living in Abomey-Calavi seem to be better off than those in Porto-Novo, 
which might have influenced their food-security status. For instance, we 
found significant effects between respondents of the two cities in terms of 
income, access to farmland (with benefits regarding access to food) and 
household size. Respondents living in Abomey-Calavi had higher monthly 
earnings, more access to farmland and fewer people to feed (leaving 
more food for household members) compared to those in Porto-Novo. We 
therefore assume that the variable ‘city’ might have hidden the effects of 
these variables in the stepwise ordered logistical modelling. In addition, 
the findings might suggest that giving poor people access to land in the 
form of allotments might assist them in producing food and improving food 
security. Second, the results of the stepwise ordered logistic modelling 
suggest that the food security of respondents is influenced by ownership 
of a motorbike and access to formal health facilities. In the same vein, 
respondents living in Abomey-Calavi significantly had better access to 
health facilities and were the ones only involved in motorbike-taxi as 
compared to those in Porto-Novo, which might explain why there were 
more food secure people in Abomey-Calavi. In addition, the findings 
might imply that having assets is necessary but not sufficient to improve 
livelihoods. Rather, leveraging the potential of these assets, such as an 
allotment garden, is crucial to an improvement of living conditions and 
enabling people to overcome poverty. 
Improving the livelihoods of poor people requires to improve their 
capabilities that enable them to make own choices. Therefore, we tested 
if some identified constraints might impede the respondents to engage in 
allotment garden projects. We found that, in general, three factors merit 
further attention: lack of farming skills, lack of financial capital, and safety 
issues. Nevertheless, and learning from respondents, the magnitude of 
these constraints is not the same for everyone. For instance, young people 
were more likely to face a lack of farming skills than adults to participate in 
an allotment project. This finding may indicate that adults to some extent 
accumulate life experiences including farming that influence their decisions 
regarding participation in allotment gardens. However, for both groups, 
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the lack of financial capital is a constraint. The latter is not surprising since 
the respondents were selected among people living in poverty. The two 
previous findings are gendered since women were more likely than men 
to lack farming skills and financial capital. Furthermore, large families 
were more likely to indicate safety issues associated with the commute 
to gardens and thefts in the neighborhood. Indeed, it is most likely that in 
large families as opposed to small ones, households, and thereby women, 
may have more children to care for, which may explain why safety issue is 
important for such families. For instance, in a qualitative study in Blantyre 
(Malawi), Riley and Dodson (2016) find that women with small children 
often find it difficult to carry them up a steep slope or to leave them alone at 
home to go to the market. Therefore, policy interventions should consider 
the previous constraints and be gender-sensitive in engaging poor people 
living in urban areas in allotment gardens. 
Our sampling methodology mixed purposive targeting and a random 
assignment to reach the research target group. Therefore, the conclusions 
are applicable only to the study sample and cannot be systematically 
generalized to the cities. However, most of the world’s new population 
growth is going to be in African cities and, with this process, comes the 
urbanization of poverty and food insecurity. Hence, there is an urgent 
need to understand the people involved, the processes underlying urban 
poverty and food insecurity and how to design policy interventions to 
effectively overcome them. To that end, the paper provides valuable 
insights to better understand the food security of people living in poverty 
in the poorer cities of a rapidly urbanizing world.
2.5  Conclusion and policy recommendations 
Our paper contributes to the body of knowledge on the characterization 
and identification of people living in poverty and food insecurity in urban 
areas. Moreover, the study suggested a concrete policy intervention by 
focusing on allotment gardens that should improve the food security of 
the urban poor and learnt from a case study to identify possible obstacles 
that may hinder their participation. The findings showed that the level 
of education and income is low among respondents, who are living in 
overcrowded and unsanitary conditions. The high prevalence of food 
insecurity among them owing to a lack of concrete economic opportunities 
is a cause for concern, and requires policies to define targeted programs, 
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such as allotment gardens, as a way to offer a social safety net and thus 
improve their food security. We found that 99 percent of respondents 
were willing to engage in allotment gardens to diversify their livelihoods. 
However, they might face important constraints such as the lack of farming 
skills, the lack of financial capital, and safety issues, which may hinder 
them from successfully participating in allotment gardens. Tackling these 
constraints is not an easy task and needs policy interventions that take 
into account the following: (i) focus on technical and financial capacity-
building programs in the development and management of allotment 
gardens especially for youth and women who experience more acutely the 
lack of skills and financial capital; (ii) design gender-sensitive programs 
by considering aspects such as the safety since women who have to take 
care of children may face difficulties in participation. 
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3.  What constraints the expansion of urban 
agriculture in Benin?
Abstract 
Propelled by rapid urbanization, city administrations in low- and middle-
income countries face a raft of challenges to secure food and nutrition 
for its poor urban dwellers. Urban agriculture (UA) seems a viable 
intervention to address urban food insecurity, however, experience has 
shown that urban gardens do not expand at the expected rate. Tackling 
this issue requires a deeper understanding of the main constraints that 
block UA expansion. Benin is not an exception; the country witnesses a 
breathtaking growth of its main cities that is in synchronization with a 
mounting food insecurity. Our research aims, therefore, to identify the 
main constraints for the expansion of UA in Benin, and adopt a three-
pronged approach combined with a systematic literature review, a survey 
held among experienced urban gardeners, and in-depth interviews with 
stakeholders. Altogether, the synthesis shows a predominance of five main 
constraints: lack of land and tenure insecurity, insufficient government 
support, restricted market access, limited access to productive factors, 
and inequality issues. Specifically, while the review showed that most 
barriers are linked and could be tackled together, the survey indicated 
a political unwillingness which in our in-depth interviews is explained by 
the unperceived benefits of investing in UA and the lack of enforcement 
of urban development plans. We suggest that Beninese authorities and 
academics move in synchronization where the former coordinates the 
planning of urban gardens and the latter provides evidence to trigger 
public and private investments in UA. The findings could be the basis for 
further research on UA in West Africa and the wider continent.
Keywords: urban farming; urban agriculture; cities; drivers; barriers; 
urban planning; urbanization; land tenure; low- and middle-income 
countries; Benin; Africa
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3.1  Introduction
Rapid urbanization in low- and middle-income countries is challenging 
traditional approaches to food and nutrition security (FNS), as well as the 
established thinking on how cities are fed (GFFA, 2016). Indeed, the usual 
pattern is that food will be produced in rural areas and transported into 
urban areas to cover the food needs of urban population. However, the 
expedited urban population growth induces an increase in the demand 
for food, putting serious competing claims on the natural resource base 
(land, water) that serves as factors for food production. In addition, a 
growing poor population in low- and middle-income countries is living in 
urban areas with few capacities to produce its own food. For instance, 
Ravallion, Chen, and Sangraula (2007) estimate that twenty-five percent 
of the developing world’s poor live in urban areas with minimal access 
to food; they also conclude that the number of poor urban dwellers is 
rapidly expanding. Furthermore, perishable fresh food products such as 
vegetables are either not available or inaccessible for the urban poor who 
cannot afford to pay the high prevailing prices. Hence, cities become FNS 
hotspots that face serious challenges for the wellbeing of their inhabitants, 
especially for lower-income groups.
Urban agriculture (UA) figures prominently among the most viable 
interventions to address food insecurity in urban areas. UA, defined as 
growing plants and raising animals within and around cities (FAO, IFAD, 
UNICEF, & WFP, 2017), is practiced by 800 million people worldwide and 
helps low-income urban residents save money on food purchases (FAO, 
accessed 2019). Roughly 15–20 % of the world’s food is grown in urban 
areas, a figure that is likely to increase as cities continue to grow (Karanja 
& Njenga, 2011). UA encompasses various forms depending on the criteria 
used for the classification (types of actors, location, products, technology, 
types of economic activities, and the degree of market orientation) 
(Dubbeling, Zeeuw, & Veenhuizen, 2010); using location criterion, home 
gardening and allotment gardening are two forms of UA. UA contributes 
to FNS and economic opportunities, especially when low-income 
communities which participate obtain direct access to locally produced 
fresh foods that widens the food diversity, while offering employment 
opportunities and generating some income by selling surplus produce 
(Drescher, Holmer, Glaser, & Richert, 2013; FAO, accessed 2019). UA 
potentially constitutes an important strategy for poverty alleviation and the 
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social integration of disadvantaged groups in the urban socio-economic 
system. For instance, several UA projects that involve disadvantaged 
groups, such as female-headed households, recent immigrants, and 
unemployed youth, exist with the aim to integrate them more strongly into 
the urban network and to provide them with a decent livelihood (see e.g., 
in Havana, Cuba: (Novo & Murphy, 2000), in Lagos, Nigeria: (Taiwo, 
2014), in Cotonou and Porto-Novo, Benin: (D. Houessou et al., 2019). The 
projects not only resulted in food- and income-generating activities, but 
also in a higher self-esteem, enhanced self-management capacity and 
more interactions with other actors in the urban society. Furthermore, UA 
is part of the urban ecological system and can play an important role in 
the urban environmental management system by turning urban wastes 
into a productive resource such as compost or animal feed (de Zeeuw, 
2004). Finally, UA also contributes to a scenic, green, and more pleasant 
urban environment (FAO, 2012).
Despite its acknowledged important contributions in the social, economic, 
and ecological urban development, UA is not expanding in low- and 
middle-income countries against the rate that would be expected by its 
anticipated benefits. Poulsen, McNab, Clayton, and Neff (2015 ), Warren, 
Hawkesworth, and Knai (2015), and Korth et al. (2014) investigated the 
association between UA and FNS through a systematic review of the 
literature (up to 2013) and concluded that there was a lack of robust 
evidence to substantiate that UA positively contributes to FNS. The lack 
of concrete evidence on the positive effect of UA on food and financial 
security might therefore explain the large absence of policies regarding its 
development. However, the presence of UA in all its forms, widely spread, 
and appreciated in other parts of the world, contradicts to a certain 
extent the premise that the absence of information is the main barrier for 
expansion. Hence, it is important to assess what the key blockades of the 
expansion of UA are.
The Republic of Benin is no exception. The poor West African country 
witnesses a stunning growth of its main cities that goes hand in hand with 
an increasing food insecurity in the Beninese metropoles. From 2002 to 
2013, the country’s population density increased from 59 to 87 inhabitants 
per square kilometer (INSAE, 2015). This increase was largely due to the 
fast-growing urban areas across the country. For instance, the city of 
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Abomey-Calavi, in the south, doubled its population in the same decade, 
increasing from 307,000 to 656,000 inhabitants. In 2018, more than 
47% of the country’s population was living in urban areas (World Bank, 
accessed 2020), facing cities with FNS challenges. For instance, the 
proportion of food-insecure people in Benin’s urban areas approximately 
remained the same from 2013 (8%) to 2017 (7%), but the absolute number 
of food-insecure people significantly increased in that period, from around 
332,000 to 449,000 inhabitants. Benin avails of a few examples of UA 
that positively impacted on the FNS situation of the gardeners and their 
families (D. Houessou et al., 2019). However, the concept of UA was not 
widely adopted in the urban areas of Benin.
Artmann and Sartison (2018) and Wesener, Fox-Kämper, Sondermann, 
and Münderlein (2020) conducted a systematic literature review on the 
important drivers and constraints of UA implementation in the Global 
North and on factors that support or obstruct the development of urban 
community gardens in the United States, Australia, Canada, the United 
Kingdom, South Africa, Germany, and New Zealand. However, we 
assume that these countries present different realities as compared 
to a low- or middle-income country’s context which, to the best our 
knowledge, has been under researched, concerning the factors that 
impede UA development. In addition, Artmann and Sartison (2018) 
argued that, independently of the number of times drivers and constraints 
that have been mentioned in the literature, specific case studies that 
prioritize stakeholders’ perspectives might prove important to learn from 
each context. Hence, and to advance the international debate on the 
development of UA, our research aims to identify the main constraints for 
the expansion of UA in Benin, focusing on allotment gardens. Our focus is 
on allotment gardens because it is the most practiced form of UA in Benin 
and has the multiple benefits of collective action (D. Houessou et al., 2019). 
We therefore adopted a three-pronged approach. First, we held an 
international review of scientific literature related to the UA—FNS nexus in 
low- and middle-income countries, including peer-reviewed articles from 
2013 to 2018 to ensure novelty. Second, we consulted the findings on the 
constraints and barriers for UA development derived from a survey held 
among 261 experienced gardeners in Benin. Third, we conducted a series 
of in-depth interviews with stakeholders focusing on political constraints 
that are impeding the broad implementation of UA.
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The paper is structured in five sections. Section 2 presents the methodology 
used in this study. Section 3 describes the included studies in the review, 
the drivers, and the barriers to UA as well as the results of the survey and 
interviews. Section 4 discusses the results and brings out the perspectives 
for upscaling UA in Benin, and low- and middle-income countries in 
general. Section 5 concludes.
3.2  Materials and Methods
Below, we discussed the methods for the systematic literature review, the 
survey, and the in-depth interviews.
3.2.1  Systematic Literature Review
Prior to performing the systematic review, a general Google Scholar 
search was run to ensure that the search captured the appropriate 
studies. These articles and the systematic reviews by Poulsen et al. (2015 
), Warren et al. (2015), and Korth et al. (2014) were also used to collect 
the key terms and phrases for the search. Eligible articles were identified 
using five bibliographic databases: AGRICOLA EBSCO, CAB Abstracts, 
Science Direct, SCOPUS and Web of Science. The databases’ search used 
Boolean operators to pair the primary keyword (urban agriculture) and 
its synonyms with each second keyword (financial security; food security) 
and their synonyms. To ensure novelty, only articles from 2013 to 2018 
were included and the search was focused on low- and middle-income 
countries. Articles that were unavailable in English were excluded. The 
systematic search in the five databases resulted in a total of 2865 hits. 
The hand search resulted in the inclusion of an additional 13 articles. 
After deduplication and applying the critical assessment of the eligibility 
criteria, 26 articles were included in the systematic review (Figure 5).
82
What constraints the expansion of urban agriculture in Benin?CHAPTER 3
 
 Figure 5   Guidelines of the systematic literature review. UA: Urban agriculture Data from 
the literature were extracted based on a pre-designed assessment tool and accompanying 
criteria primarily to determine the measured effect (positive or negative) of UA on food and 
financial security as well as social well-being. The effect of UA on social well-being was 
included in the analysis because we assumed that social well-being might be an additional 
motivation for policies to upscale UA. The included articles were also assessed along with 
the country where the study was conducted, the status (low- and middle-income) of the 
country, the drivers, the barriers, and the main conclusion. Further information regarding 
the search strategy, the assessment criteria, and the data extracted could be found in Van 
de Louw (2019). The results were used as a basis to classify and discuss all the identified 
constraints from the survey and the in-depth interviews.
3.2.2  Survey among Experienced Gardeners
A survey was conducted among 261 experienced gardeners in Cotonou 
and Porto-Novo, two cities in southern Benin (Figure 6) to explore the 
benefits, organization, and constraints for the development of urban 
allotment gardens, also referred to as urban gardens (D. Houessou 
et al., 2019). Therefore, the study investigated barriers that impede 
the implementation of allotment gardens by considering internal and 
external factors and interlinkages. Further details on the sampling, survey 
implementation, and data analysis were published in D. M. Houessou et 
al. (2019). Here, we summarized the main steps. We used the formula 
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of Yamane (1973) to calculate the sample size from the study population 
of 828 urban gardeners. As the obtained number (270 respondents) 
exceeded 5%, we used the Cochran (1977) correction formula to calculate 
the corrected sample size (204 respondents). Then, we used two-stage 
stratified random sampling to determine the number of respondents per 
allotment garden, by multiplying the share of urban gardeners over the 
two cities and the share of urban gardeners over the allotment gardens 
per city. However, we decided to survey at least three members per 
allotment and adjusted the sample size, accordingly, giving a total of 261 
respondents.
 Figure 6   Study areas, https://www.diva-gis.org/gdata 
The survey used a spreadsheet format with validated lists in scroll-down 
menus as a standard response with dedicated fields for open answers 
to insert the collected data. The inserted data were, after that, stored in 
a vector format that facilitated further processing. Data processing and 
analysis used Minitab 14 for the descriptive statistics to present categorical 
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answers as frequencies and numerical answers as means and quartiles. 
Afterwards, a focus group discussion was organized with gardeners and 
experts from the Ministry of Agriculture to verify and discuss the findings 
of this study. Detailed information on the processed data was stored 
in a working document (D. Houessou et al., 2019) that is available for 
supplementary consultation. Furthermore, the discussion considered the 
most important constraints (first three columns from  Table 9) as ranked 
by urban gardeners and classified them accordingly to the constraints 
identified in the systematic review.
3.2.3  Semi-Structured Interviews
Seven semi-structured interviews were conducted in March 2019 in Benin; 
six interviews with municipal and governmental policy officers, and one 
interview with a board member of the national association of urban 
gardeners. The stakeholders map for UA in this study was presented in 
Van de Louw (2019). The aim of the interviews was to perceive, from 
the policy perspective, the constraints that impede UA upscaling. The 
interviews used a discussion guide and lasted 57 min on average. The 
questions of the discussion guide were focused on political priority and 
familiarity with UA, constraints facing the implementation of UA and the 
possible solutions, and the political willingness to tackle encountered 
constraints. The perspectives were presumed to clarify the underlying 
motivations of local and national authorities. After informed consent was 
given, the interviews were audio recorded and iteratively transcribed to 
further adjust the discussion guide.
Regarding the analysis of the interview data, audio transcriptions were 
checked and validated by three researchers. Then, the thematic coding 
of the interviews was performed with the software Atlas.ti in an inductive 
manner (Corbin & Strauss, 1990) as follows. First, all the interviews were 
open-coded, allowing the key points of the data to be gathered. Second, 
the codes of comparable content were clustered into concepts. Lastly, 
the concepts were clustered in their turn into categories; the categories 
formed the basis of the conclusions from the interviews, exposing political 
constraints and their underlying causes that impede the upscaling of UA.
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3.3  Results
This section presents the results from the literature review, the survey with 
experienced gardeners and the in-depth interviews.
3.3.1  The Literature Review
Of the 26 studies, 22 were conducted in Africa: three studies in Asia 
and one in South America. Concerning the measured effects observed, 
14 out of the 26 articles indicated a positive effect of UA on food security 
while two indicated a neutral or negative effect. With respect to the latter 
studies, the main argument was that UA does not positively impact on 
food security in its current status, but it could perhaps hold the potential 
to contribute. Concerning financial security, 17 included articles reported 
improved financial security due to UA, two articles a neutral effect and 
one study reported a negative effect. On well-being, eight articles 
reported an improvement in the social well-being of farmers attributable 
to practicing UA, while one article reported a negative effect. The positive 
effects mainly referred to increased social cohesion within the community 
(Bonatti et al., 2017; Gallaher, Kerr, Njenga, Karanja, & WinklerPrins, 
2013) and health benefits for those practicing UA (Battersby & Marshak, 
2013; d'Haese et al., 2013).
  Barriers
Five main barriers for UA development were found in the literature review. 
First, the lack of access to land and tenure insecurity were indicated as 
major barriers (Assefa, 2016; Bonatti et al., 2017; Chagomoka et al., 2018; 
de Medeiros, do Carmo, Priore, Santos, & Pinto, 2019; Halloran & Magid, 
2013; Magidimisha, Chipungu, & Awuorh-Hayangah, 2013; Moyo, 2013; 
Pulliat, 2015). Indeed, not owning the land urban farmers worked on 
put them in a land insecurity situation, that impeded their investment, 
given the risk of non-compliance of mandatory reimbursements. For 
example, purchasing fertilizers does not guarantee higher harvests during 
unexpected dry spells; evidence learns that the tedious labor investments 
to create terraces only pays back after several years, long after lease 
contracts might expire.
Second, insufficient government support was a major barrier to urban 
cultivation (Assefa, 2016; Bonatti et al., 2017; Cadzow & Binns, 2016; 
Chagomoka et al., 2018; Frayne, McCordic, & Shilomboleni, 2014; 
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Halloran & Magid, 2013; Indraprahasta, 2013; Lynch, Maconachie, 
Binns, Tengbe, & Bangura, 2013; Magidimisha et al., 2013; Masvaure, 
2016; Moyo, 2013; Nchanji, 2017; Pulliat, 2015; Smart, Nel, & Binns, 
2015). Indeed, unclear urban policies on land use led to small or even the 
absence of investments as farmers forgo the risk of losing their relatively 
small income if authorities would claim the land and destroy their crops. 
Then, unsupportive governments made urban cultivation virtually 
impossible when land was attributed to land use types like industries and 
infrastructures.
Third, restricted market access was a constraint for urban farmers 
(Akintayo & Oyewole, 2013; Assefa, 2016; Battersby & Marshak, 2013; 
Bernard, Cephas, & John, 2013; Bonatti et al., 2017; Cadzow & Binns, 
2016; Crush, 2014; Nchanji, 2017). Market participation was difficult to 
urban farmers who were located far away from markets when transport 
costs make the commercialization of produce uninteresting. In addition, 
the lack of cooperation and therefore competition among gardeners 
resulted in weak capacities to bargain.
Fourth, the limited access to production factors such as fertilizer, clean 
water, knowledge and capital formed a constraint for farmers to 
develop their gardens productively (Assefa, 2016; Battersby & Marshak, 
2013; Bernard et al., 2013; Bonatti et al., 2017; Cadzow & Binns, 2016; 
Chagomoka et al., 2018; d'Haese et al., 2013; de Medeiros et al., 2019; 
Dyer, Mills, Conradie, & Piesse, 2015; Halloran & Magid, 2013; Lynch et 
al., 2013; Magidimisha et al., 2013; Moyo, 2013; Nchanji, 2017; Omondi, 
Oluoch‐Kosura, & Jirström, 2017; Smart et al., 2015). It was indicated that 
restricted access in freshwater resources was a severe problem to practice 
urban farming. When, for irrigation purposes, freshwater necessarily 
had to be replaced with wastewater, customers might be afraid to be 
victimized by water-borne diseases (Cadzow & Binns, 2016; Nchanji, 
2017; Omondi et al., 2017).
Last, inequality issues impeded the development of UA (Adenegan, 
Balogun, & Yusuf, 2016; Bonatti et al., 2017; Cadzow & Binns, 2016; Frayne 
et al., 2014), specifically when unequal access to productive resources 
downgraded women in their endeavors to practice urban farming and 
make a better living. For instance, in Nigeria, only males had assets to 
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pledge for loans and cover the costs of acquiring land (Adenegan et al., 
2016). In addition, gender differences begot land leases to men over 
women, forcing women into smaller scaled plots, resulting in a lower 
income compared to men (Frayne et al., 2014).
  Drivers
The reviewed literature indicated five main drivers in favor of UA 
development.
First, land access and ownership was mentioned as a strong driver to 
successful UA (Halloran & Magid, 2013; Masvaure, 2016; Moyo, 2013). 
We noted a positive correlation between the access to and the ownership 
of land and the scale of the production system.
Second, farming efficiency was a driving factor towards UA implementation 
(Akintayo & Oyewole, 2013; Cadzow & Binns, 2016; de Medeiros et 
al., 2019; Dyer et al., 2015; Gallaher et al., 2013; Moyo, 2013; Pulliat, 
2015; Wan et al., 2018). Indeed, improved production systems, where 
fewer inputs (fertilizer, water) were used, were a motivating factor for 
urban farmers to develop large farms (Dyer et al., 2015). In addition, 
specialization in dry season farming (Akintayo & Oyewole, 2013) and 
vertical farming by means of sack-gardening (Gallaher et al., 2013) 
enabled the inclusion of many more farmers and increased production in 
cities.
Third, policy support was found to boost the development of UA (Battersby 
& Marshak, 2013; Bonatti et al., 2017; d'Haese et al., 2013; Halloran & 
Magid, 2013; Pulliat, 2015). For example, in Tanzania, the policies allowed 
farmers to freely organize themselves in interest groups that could exert 
pressure on policymakers for support to farmers (Bonatti et al., 2017). 
Policy support in land allocation to agriculture in cities was also found 
to enable the development of UA in Vietnam (Pulliat, 2015). In addition, 
perceived benefits in terms of income generation and contribution to food 
security as well as sound institutional arrangements motivated policy 
support towards UA (d'Haese et al., 2013; Halloran & Magid, 2013).
Fourth, a sound internal organization and cooperation between farmers 
positively influenced UA development (Adenegan et al., 2016; Bernard et 
al., 2013; Cadzow & Binns, 2016; d'Haese et al., 2013; Dyer et al., 2015; 
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Olivier & Heinecken, 2017). Organizing working groups and collaboration 
among farmers improved farming skills and production levels. This also 
improved their access to funding and organized joint ventures to access 
markets.
Finally, the close proximity to a market was considered an important factor 
for a broad implementation of UA (Akintayo & Oyewole, 2013; Assefa, 
2016; Magidimisha et al., 2013; Moyo, 2013). Indeed, closer proximity 
resulted in cost advantages for the producers and enhanced their income 
due to the decrease in travelling costs, the better knowledge of market 
prices and a lower risk in the transportation of highly perishable goods.
3.3.2  The Survey
  Barriers
Urban gardeners indicated several constraints impeding their activities 
( Figure 7). First, almost all (97%) of the surveyed gardeners considered 
land access and tenure insecurity as a constraint for their urban gardening 
activities. The main reasons included land unavailability (47%), the lack of 
policy regulation (30%), the difficulty in leasing land (20%) and others (a 
combination of the aforementioned reasons as well as a lack of security 
with the landlord and a lack of space). However, the majority (62%) of 
gardeners indicated that municipalities are not willing to solve the land 
access issue. Second, a high number of gardeners (94%) indicated the 
lack of financial capital as a constraint for gardening. The main reasons 
cited included the lack of credit for agricultural activities (33%), the high 
interest rates of financial institutions (29%), the lack of collateral to obtain 
credit (24%), the lack of a deferred period for reimbursements (3%) and 
others (10%), such as the absence of an agricultural bank and the difficulty 
in obtaining credit. Third, most gardeners (64%) considered the lack of 
access to clean and reliable water as a constraint for gardening. The main 
reasons included the unavailability of equipment for irrigation (70%), the 
pollution of shallow water in wells (15%), seasonal rainfall patterns (11%) 
and others (4%), such as no control over water, floods, and leaching in 
rainy season.
Fourth, a majority (68%) of the gardeners considered the high costs of 
inputs as a constraint for gardening. The main reasons were the frequent 
rupture of inputs such as fertilizer and pesticide (52%), the shortage of 
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input providers on the market (42%), and others (6%,), such as the lack of 
a government subsidy, the market monopoly and the lack of money.
Fifth, more than two-thirds (67%) considered market functioning as a 
constraint to gardening. The reasons were the low prices in general (74%), 
unreliable relationships with traders (9%), the distance from farms to 
markets (4%), unreliable relationships with brokers (1%), and others (12%) 
such as the lack of clients, the lack of control over vegetable imports, the 
bias against local produce among customers, as well as the lack of contracts 
with hotels, restaurants and consumers. Sixth, only 5% of the gardeners 
considered their partnership with neighbors (gardeners or people on 
the immediate outskirts) as a constraint. Seventh, about three-quarters 
(72%) of the gardeners considered the lack of farming skills (improved 
technics and pest management) as a constraint for gardening. Eighth, a 
high number of gardeners (96%) considered the lack of commitment from 
public authorities as a constraint for gardening. Ninth, about half (48%) 
of the gardeners considered labor shortage as a constraint to gardening, 
but only 5% of them thought that the labor shortage could be addressed. 
Tenth, and last, theft and robbery (36%) and diseases such as malaria and 
diarrhea (60%) were two other factors considered by the gardeners as 
constraints to gardening.
 
 Figure 7   Perspectives of the urban gardeners on the constraints facing UA development.
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To prioritize the constraints, the gardeners scored them from the most 
important to the least important ( Table 9). Land access and tenure 
insecurity, lack of financial capital and the lack of public authorities’ 
commitment were the first set of three constraints identified by the 
gardeners. The second set of constraints comprised the lack of access 
to clean and reliable water and the high cost of inputs. The third set 
included the market functioning, the lack of farming skills and to some 
extent diseases. The last set of constraints covered the relationships with 
neighbors, theft and robbery, and labor shortage.
 Table 9   Constraints ranking by the urban gardeners.
Could You Rank the Constraints for Gardening [from 1 (Most Important) to 5  
(Least Important)]?
Constraint (%)/Rank 1 2 3 4 5
Land access and tenure insecurity 60.2 21.5 06.5 03.5 04.6
Lack of financial capital 61.7 24.9 06.1 00.8 00.4
Lack of access to clean and reliable water 19.9 18.0 09.6 08.1 04.2
High input costs 11.9 21.8 16.5 09.6 05.0
Market functioning 06.5 20.3 24.1 05.0 03.5
Relations with neighbors 02.7 01.9 03.1 02.3 04.6
Theft and robbery 07.3 07.3 06.9 03.8 05.0
Lack of farming skills 13.8 15.7 20.7 12.6 06.9
Lack of public authorities’ commitment 24.5 21.1 25.7 14.2 03.8
Labor shortage 08.4 11.1 08.8 08.1 08.8
Diseases 11.5 12.6 13.8 11.1 10.7
N = 261
  Drivers
Against the identified constraints, the gardeners suggested solutions 
that might drive the development of UA. First, regarding the land 
access and tenure insecurity, possible solutions included the promotion 
of intercommunal partnership to provide cities with large areas for UA 
(39%), the enhancement of urban planning mainstreaming zoning (32%), 
and negotiating with public and private institutions to lease their open 
spaces for an extended period (20%).
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Second, regarding the lack of financial capital, gardeners suggested 
to adapt loan access conditions (collateral and deferred period for 
reimbursements) to the agricultural sector (42%), to reduce the financial 
institutions’ interest rates (28%), and encourage cooperative formation 
between the gardeners to access loans (23%), and others such as the 
creation of an agricultural bank (6%).
Third, to tackle the lack of access to clean and reliable water, the gardeners 
suggested that policies support farmers in accessing loans to purchase 
water equipment (69%), in securing land tenure so that gardeners can 
invest in irrigation or water de-pollution (29%), and others (2%) such as 
conserving nature. 
Fourth, among the possible solutions against the high costs of inputs, the 
gardeners suggested to enable a more business-oriented approach, 
reducing the input costs (60%), regulating input costs through policy 
instruments such as customs reduction (30%), and others (7%) such as 
installing a local manufacturing unit in the country.
Fifth, the suggested solutions to improve market functioning included 
the access to markets in other cities (31%), the avoidance of fixed-price 
arrangements (23%), making direct contact with traders (14%), the access 
to export markets (6%), and others (24%), such as price regulation, the 
avoidance of vegetable imports, and the promotion of local consumption. 
Sixth, although few gardeners considered their partnership with neighbors 
as a constraint, they thought that the relationship with neighbors could 
be improved most efficiently through negotiations (69%) and better 
agreements on the use of land/water (31%). They also indicated that 
improved conflict resolution should be organized by the management 
committee board (69%), local authorities (23%) and amicably by the 
affected parties (8%).
Seventh, concerning the lack of farming skills, gardeners indicated that 
capacity-building programs (58%), the customization of extension 
services to the needs and comprehension levels of gardeners (36%) or 
both (1%) are possible solutions to the issue.
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Eighth, to tackle the issue of a lack of commitment from public authorities, 
the gardeners suggested the financial support to UA (72%), the 
legitimization of UA (21%), and others (4%) such as setting up a discussion 
platform between the government and gardeners.
Ninth, and last, although few gardeners thought that labor shortage 
could be addressed, they suggested raising awareness among youth 
of the benefits of gardening and the need to use modern technology in 
gardening activities. 
3.3.3  The In-Depth Interviews
  Barriers
All interviewees indicated the unavailability of land as the main constraint 
for UA development. The lack of access to land resulted in tenure insecurity, 
as farmers were uninformed about when the land would be claimed. Land 
unavailability was attributed to rapid urbanization in combination with a 
lack of reservation of land for UA, though planned in development plans. 
Especially in Benin, where land is privately owned, purchasing land by 
the government for UA was perceived as too costly because its benefits 
and profitability were not fully recognized by those who had the power to 
make change. 
Then, natural constraints like pests and climate change were mentioned 
as constraints to UA. The reason was that the pesticides required to 
combat pests in vegetable production were not available or prohibited 
by the government due to soil contamination and health risks. One of the 
interviewees exemplified: “I worked in Cotonou before and there was an 
area where people were exploiting and just one day a French investor 
bought all the land and the people were chased away. There were still 
crops growing, almost ready to be harvested, but they did not care and 
ruined everything”.
Furthermore, UA was a low priority for policies. The political priority of 
UA was determined by two factors: the responsibility and the perceived 
benefits. For instance, who should be held responsible for the success of UA 
appeared unclear because some interviewees stressed the government’s 
responsibility to allocate land to ensure food security for its citizens, while 
others claimed that farmers were entrepreneurs and were therefore 
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responsible for their own success. In addition, although the benefits of 
UA, such as the contribution to food security, healthy and affordable food, 
income and employment, and social cohesion were indicated, about half 
of the interviewees claimed that the benefits were largely unperceived by 
the government; resulting in the unwillingness to make actual changes. 
Moreover, it was unclear among interviewees which institutions should be 
mandated to bring about changes in favor of UA.
The prevailing situation showed that although urban development plans 
were in place, they were not enforced. Especially, urban planning that 
allocated land for various purposes was unknown by communities and 
ignored by authorities. Therefore, drawing up development plans and 
policy implications appeared ineffective, as it required a strong political 
will to enforce them. An interviewee also argued that the status quo 
might be explained by the unperceived benefits of investing in UA by 
the government. He further claimed that on top of the benefits for the 
economy, UA can bring in money as well:
“In terms, people will pay taxes, but before they pay taxes, they should experience support 
so that they are willing to pay taxes. If you do not support them, they are not willing to 
pay taxes. So, from both sides trust should be gained to help each other” (member of the 
National Agency for Territorial Development).
  Drivers
Many changes were required to overcome the constraints that were in 
place. First, a strict enforcement and control of policies and development 
plans was indicated as essential to improve land allocation to UA and 
prevent the uncontrolled urban sprawl. To that end, policymakers were 
indicated as important players to ensure the policies’ enforcement.
Then, the interviewees indicated that academic support was needed to 
provide a decision-support tool for the policymakers to allocate land 
to UA. Another indicated role for researchers was to provide improved 
farming technologies and measure the impact of UA on food and financial 
security, the livelihoods of the urban poor, and economic growth.
Furthermore, there was the need to inform and convince decision-makers 
with evidence-informed solutions to impact the political agenda. For 
instance, the government was convinced about the potential of cash crops 
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such as cotton and cashew, and therefore, they made huge investments 
in these products. Similarly, the interviewees argued that convincing the 
government to support UA depended on how they were convinced of 
the profitability of the sector. A proper means of collaboration between 
urban farmers and the government was also required to enhance political 
priority. If the urban farmers could demonstrate the positive impact of UA 
on their lives, political priority would increase. Platforms to establish such 
collaboration existed but were not functioning accordingly, hence the 
need to rebirth such platforms.
The interviewees further made suggestions to overcome the existing 
political constraints as follows: land lease contracts, reserving all left-over 
land and vertical farming. Regarding land lease contracts, two types of 
contracts were suggested: 5-year and 10-year lease contracts that allow 
urban farmers to temporarily utilize urban land while simultaneously 
ensuring private owners their property. Concerning the reservation of yet 
available land, mainly in peri-urban areas, interviewees suggested to 
enforce the development plans in place. In fact, on paper, the land was 
already reserved as green space but in practice, this was not the case. 
Therefore, the efforts should endeavor to keep and allocate the remainder 
to UA. Last, vertical farming was proposed to explore the possibilities 
of producing food on less space. In terms of vertical farming, mainly 
hydroponics was proposed to reduce the use of inputs and the increase 
yields. However, the interviewees suggested that hydroponics should be 
researched to propose how it could be adapted to local conditions.
3.4  Discussion
This study used a three-pronged approach to summarize the evidence 
regarding the constraints facing the development of UA in Benin. The 
approach is relevant for two reasons. First, using standard systematic 
review procedures to explore the push and pull factors for UA in low- and 
middle-income countries was indicated to present up-to-date evidence 
and perspectives for policy making and practice (Liberati et al., 2009). 
Second, developing a country case study enables in-depth exploration, 
from a policy and practice perspective, of the key issues impeding 
broad UA implementation. The approach is sound and innovative as the 
three congruent components—systematic review, survey among urban 
gardeners, and interviews among authorities—complement each other as 
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follows. The systematic review brought an international perspective, the 
survey consulted urban gardeners who are direct actors in Benin on the 
restrictions and opportunities at the field level, while the interviews with 
experts from local and national government provided insights about the 
explicit political constraints. Altogether, the findings generated a broad 
spectrum of prevailing constraints in the sector and how policies could be 
incentivized to take necessary actions. The soundness of the approach 
is corroborated by Artmann and Sartison (2018) who indicated in their 
systematic literature review the important drivers and constraints of UA 
implementation in the Global North that regardless of the number of times 
drivers and constraints may have been cited in a literature review, context-
specific cases might prove valuable for policy making. For instance, 
in addition to a systematic literature review conducted on factors that 
support or obstruct the development of urban community gardens in some 
high-income countries, Wesener et al. (2020) consulted the perspectives 
of urban gardeners and external experts in New Zealand and Germany 
to inform a country-specific knowledge base and thereby, relevant policy 
making.
3.4.1  Constraints Facing UA Development
The review indicated five main barriers to UA upscaling: the lack of land 
and tenure insecurity, insufficient government support, restricted market 
access, the limited access to productive factors and inequality issues. 
However, the barriers do not have the same importance; the limited 
access to productive factors, insufficient government policy, and the 
lack of land and tenure insecurity appear to be the most cited and highly 
prominent exponents. Land insecurity is a major barrier that is reducing 
the potential of UA. Hence, when land is available, the support of 
policies becomes instrumental to secure tenure for further urban garden 
development. For instance, even in densely urbanized areas, there may 
be a high amount of land that can be used either temporarily (for land 
reserves) or permanently (for green areas), that is, if there is a strong 
political will. In addition, allocating land to urban gardening would take 
various conditions into account, including the vicinity of the market that 
can improve market access for farmers. The two examples showed that 
most barriers are linked and can be tackled together if there is a clearly 
defined roadmap that is taken up by policies.
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The review also showed that there are five main drivers that may propel 
the development of UA: land access and ownership, farming efficiency, 
policy support, cooperation among gardeners and access to the market. 
Efficient farming due to improved technologies and cooperation among 
gardeners were the most cited among the drivers. The two drivers were 
mostly dependent on the choice of urban farmers when developing their 
gardens. For instance, the farmers can choose to either modify their 
production systems (dry season farming or vertical farming) and improve 
yields and incomes, or make joint ventures with peers and improve their 
bargaining power and sales. Although the rest of drivers was less cited, 
they are crucial to even start farming in cities. For instance, without land, 
there is no way to farm within cities. Therefore, their absence is problematic 
to the development of UA.
Furthermore, it can be noted that most barriers are the absence of the 
aforementioned drivers. For instance, while land access is playing a major 
role in upscaling UA, its absence mirrors the opposite role. The same is 
true for efficient farming and the limited access to productive factors, 
policy support and insufficient governmental support, as well as vicinity to 
market and restricted market access. Therefore, the drivers and barriers 
are two faces of the same coin and we posit that policy support has a 
pivotal role in addressing the constraints facing the upscaling of UA, for 
example, by allocating land to UA. In their study, Wesener et al. (2020) 
also indicated that there are many “two-sided” factors, e.g., funding, that 
may enable, if given, or obstruct, if missing, UA implementation.
The survey explored the challenges encountered by urban gardeners in 
Benin and showed that the identified constraints nicely fit into the main 
constraints of the systematic review. Indeed, beyond the lack of land, 
lack of public authorities’ commitment and market functioning, the 
remainder (lack of financial capital, lack of access to clean and reliable 
water, high input costs, and the lack of farming skills) could be grouped 
into the limited access to productive factors. The findings showed that 
land access and tenure insecurity, the lack of financial capital, and the 
lack of public authorities’ commitment are the three major constraints to 
UA, and that decision makers are not willing to solve the problems. This 
finding calls for advocacy at the local and central authority levels to gain 
their attention on UA and help them address the challenges. Therefore, 
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the gardeners made three recommendations for policies: the promotion 
of intercommunal partnerships to provide cities with large areas of land 
for UA, the enhancement of urban planning that mainstreams gardening 
as a compelling land type use, and the constitution of a guarantee fund 
to encourage financial institutions to finance agriculture. However, 
gardeners are also encouraged to improve their cooperation to make 
joint ventures such as accessing loans and the market. Furthermore, the 
gardeners showed that the lack of access to clean and reliable water, 
high input costs, market functioning, and the lack of farming skills hinder 
gardening activity. Solutions to deal with these constrains go beyond the 
individual and require that policies deliver the following actions: providing 
and securing land for farmers to allow investment in irrigation; regulating 
the industry of inputs through de-monopolization and customs reduction, 
as well as the vegetable market by reducing imports and promoting local 
produce; and customizing capacity-building and extension programs 
to meet the needs of gardeners. Hence, we posit that the integration of 
the solutions into policy agendas is instrumental to create an enabling 
environment for the expansion of UA, but at the condition to improve 
political unwillingness. Although the survey focused on allotment gardens, 
we assume that the findings are also relevant to other forms of UA (home 
gardening, individually owned farms). Indeed, regardless of the place of 
production, the other forms of UA are also present in the same food value 
chains and the experience shows that they buy inputs and contribute to the 
same food markets.
In their review of the important drivers and constraints of UA implementation 
in the Global North, Artmann and Sartison (2018) compared the factors 
among the institutional, social, economic, ecological, spatial, and technical 
categories. Their findings indicated that community participation, policy 
regulations, available funding resources, nature protection, securing 
space for UA, and efficient management methods were the most cited 
drivers. However, regarding the barriers, the lack of governmental 
support, lack of community support, investment costs, soil contamination, 
limited space for UA, and infrastructural constraints were the most cited. 
Their findings also confirm that most drivers and barriers are two-sided 
factors, regardless of the geographical zone. In addition, their findings 
hold true our assumption that there are some spatial differences among 
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the drivers and barriers of UA implementation. For instance, while a lack 
of land is the most important barrier in Benin and low- and middle-income 
countries in general, this factor is low-prioritized in the Global North. 
However, regardless of the region, insufficient government support is 
found to be of utmost importance to help address the constraints facing 
UA development. Hence, trying to understand what constrains political 
willingness from investing in UA is relevant.
3.4.2  Solutions Improving Political Willingness 
To delve into what constrains political engagement in supporting UA, 
the interviews learnt from the policy perspective and nicely showed that 
policy makers indicated the unavailability of land as the main constraint 
for UA development in Benin. However, although policy makers attribute 
land unavailability to rapid urbanization in combination with a lack of 
reservation of land for urban gardening in development plans, they are 
not willing to make actual change to the prevailing situation. The status 
quo of unwillingness is explained by two reasons. First, the benefits of 
investing in UA are unperceived by the government. This reason is further 
explained by the fact that the government of Benin makes huge investments 
in cotton and cashew because they are convinced of the potential of 
these crops in the improvement of the livelihoods of farmers and the 
economy. Therefore, convincing the government to support UA depends 
on how they are convinced of the profitability of UA on livelihoods and the 
economy; hence the need to conduct robust research that would inform 
agricultural policies. Second, urban development plans are not enforced. 
Indeed, although there is urban planning that allocates land for various 
purposes including urban gardening, there are no compelling rules to 
ensure its enforcement. Therefore, strict enforcement and control policies 
and development plans are instrumental to improve land allocation to UA 
and prevent uncontrolled urban sprawl.
However, implementing the proposed solutions is not without difficulty. 
First, land allocation to UA is not an easy task and requires that academics 
design a decision-support tool. Thus, vacant land could be allocated 
through lease contracts. Then, as land area is continuously shrinking, there 
is the need to improve farming technologies and produce more food on 
less space; alternative agricultural techniques like hydroponics offer that 
possibility but in a first attempt need to be researched and adapted to 
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local conditions.
The transdisciplinary approach used in the research makes it sound to 
create novel findings to the body of knowledge as the stakeholders’ 
experience was added to a systematic review on the identified constraints 
that impede the upscaling of UA. Then, the systematic approach and the 
number of databases searched for the review allowed us to identify a wide 
variety of studies available on the topic. This study also set a time period 
(2013–2018) that was recent and hence relevant to the current nature of 
UA. However, this study has a limitation. Indeed, the number of semi-
structured interviews (N = 7) seems small and a larger sample size could 
have increased the data validity. However, the number of interviewees 
is not unusual for semi-structured in-depth interviews (e.g., Crouch and 
McKenzie (2006)) that tap from individual well informed experts that 
allow us to obtain a deeper understanding of the processes behind UA 
development.
3.5  Conclusions
Our study assessed what the key constraints to the expansion of UA are 
in Benin. To answer, we used a three-pronged approach combined with 
standard systematic review procedures, responses from a survey among 
gardeners, and interviews with stakeholders. The constraints identified 
from the systematic review were used to classify and discuss the results of 
the survey and the interviews. We found that the drivers and barriers are 
two faces of the same coin, and that there are five main constraints to UA: 
the lack of land and tenure insecurity, insufficient government support, 
restricted market access, limited access to productive factors, and 
inequality issues. On top of that, we found evidence that most barriers are 
linked and could be tackled together if there is a clearly defined roadmap 
that is followed by policies, but the current political unwillingness may be 
explained by two reasons: the unperceived benefits of investing in UA and 
the lack of enforcement of urban development plans that allocate land 
for various purposes including urban gardening. Although, we are calling 
policy attention to the enforcement of urban planning and investment in 
UA, there is a need to conduct further research on the following questions: 
what is the impact of urban gardening on the livelihoods of farmers? How 
to design a land allocation tool in urban areas? Finally, how to adapt 
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hydroponics to local conditions?
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4.  Can allotment gardens improve food and 
nutrition security of poor urban dwellers?
Abstract
Urban agriculture (UA) has a vast potential to improve food and nutrition 
security (FNS) and reduce poverty. Yet, skepticism and optimism alternate 
among scientists and policymakers on the role of UA in FNS, leading to 
two opposing impact paradigms. The first advocates UA as an effective 
poverty reduction strategy and the other argues that UA only marginally 
contributes to food provision activities. This controversy calls for research 
that seeks empirical evidence on the impact of UA on prevailing FNS 
conditions of urban poor. Against this backdrop, we piloted two allotment 
gardens in urban Benin and implemented a randomized control trial 
where 40 participants of an allotment garden project are compared, over 
a period of two years, with a control group of 48 persons that otherwise 
had similar characteristics but did not have access to a garden. We found 
that the development of allotments is feasible and realistic. Compared 
with the control group, participants significantly enriched their diets and, 
simultaneously, increased their income. Therefore, we suggest positioning 
UA in development policies as an effective strategy to increase FNS and 
reduce poverty in developing countries.
Keywords: urban agriculture; impact evaluation; diets; cities; poverty; 
Benin.
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4.1  Introduction
Improving food and nutrition security (FNS) for low-income communities 
in urban areas is one of the major challenges of the 21st century. Indeed, 
more than 55% of the world population in 2018 were living in urban areas, 
and this is expected to continue to grow in the coming years (World Bank, 
2020). The urban-rural gap shows the large disparities between the 
poverty-stricken rural and richer urban areas. Yet, the downsides of rapid 
urbanization are well known. The number of inhabitants grows faster 
than the cities’ infrastructure and provision of basic utilities can cope with, 
leading to overcrowded megacities. Especially, the FNS situation among 
the urban poor is daunting. In rural areas, cropland and livestock around 
the homestead provide a natural cushion against seasonal food shortages 
and price volatility. Yet, urban areas lack this buffer, and many urban 
dwellers seek a more food secure situation. Furthermore, commodities 
that are regular staples in rural areas, such as fruits, vegetables, and dairy 
products, can become unaffordable luxuries to poorer urban inhabitants. 
Poor dwellers primarily spend a large percentage of their total income 
on food, leaving them vulnerable to price fluctuations (Orsini, Kahane, 
Nono-Womdim, & Gianquinto, 2013; Zezza et al., 2008). The situation 
is especially alarming for female-headed households with dependent 
children who have limited access to assets and jobs. Access to social 
security systems would be preferable, but the implementation of such 
systems requires strong government and financial resources, which often 
lack in developing countries. Hence, a broadening of safety nets for the 
urban poor, with a stronger appeal on self-reliance, is urgently needed. 
As the urban population expands, food demand increases, putting pressure 
on global, regional, and local food supply systems. Urban agriculture (UA) 
appears as a viable intervention to address food and nutrition insecurity 
among the urban poor. There are several ways UA may contribute to FNS 
(Poulsen, McNab, Clayton, & Neff, 2015 ). First, when households produce 
their food, they have easier access to nutritionally rich foods, which 
may support a more varied and higher-quality diet. Household food 
expenditures are reduced, freeing up money for additional food, medical 
care, or other household needs. Next, UA may provide households with 
a more stable food source through preservation and food storage and 
minimize the negative impacts of variable wages or unstable food prices. 
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As a livelihood strategy, income from UA may enhance a household’s 
ability to purchase food. UA may confer distinct benefits to women, who 
often face more significant employment constraints than men in urban 
areas of low-income countries. Lastly, UA may enhance community 
food security by increasing the diversity, quantity, and quality of many 
perishable foods in urban areas.
Despite these potential benefits, some scholars remained skeptical 
regarding the contribution of UA to the FNS of the poor. They indicated 
that the numerous articles published on the benefits of UA in the 1990s 
and 2000s were advocacy driven (Battersby, 2013; Ellis & Sumberg, 
1998; Webb, 2011) or lack rigorous research results that would support 
UA’s contribution to FNS (Crush, Hovorka, & Tevera, 2011; Zezza & 
Tasciotti, 2010). Therefore, they insisted that the debate is unsettled and 
have called for further clarity on UA’s benefits. Such critiques enticed the 
systematic reviews of Korth et al. (2014); Poulsen et al. (2015 ); and Warren, 
Hawkesworth, and Knai (2015) on UA and FNS impacts in low-income 
countries. They concluded that UA holds the potential, but there was a 
lack of robust evidence to substantiate that UA positively impacts FNS. 
Two factors explained such a conclusion. First, there were methodological 
and reporting weaknesses in many of the reviewed studies. Second, most 
studies reviewed lacked non-farming comparison groups, limiting the 
extent to which impacts may be clearly attributed to UA. Taken together, 
the scientific debate resulted in two opposing impact paradigms. The 
first advocates that UA is an effective poverty reduction strategy among 
poor dwellers in developing countries. The second demonstrates that 
UA can only be a marginal side activity that may supplement some 
food. This paradigmatic controversy calls for systematic research that 
seeks empirical evidence on the actual impact of UA on the livelihood 
of the urban poor. This call was also indicated by the above-mentioned 
systematic reviews that recommended additional and empirical research 
on the linkages between UA and FNS to inform context-specific policies 
(Korth et al., 2014; Poulsen et al., 2015 ; Warren et al., 2015). 
The Republic of Benin is no exception. Though UA has been practiced for 
decades in Benin (FAO, 2012) it is not expanding at the expected rate. One 
of our previous  studies shows that the growth of UA is mainly constrained by 
unperceived benefits of UA and lack of enforcement of urban development 
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plans (Mawuna Donald Houessou, van de Louw, & Sonneveld, 2020). 
Therefore, evaluating the impact of UA on urban dwellers' lives is critical 
to enticing policymakers to invest in the development of UA. Especially 
allotment gardens, defined as a plot of land made available for individuals 
or families for growing food (Barthel, Folke, & Colding, 2010), can play 
a decisive role as individual plots share communal services like irrigation 
possibilities and cooperation benefits like the collective purchase of seeds 
and fertilizer (Houessou et al., 2019). It is against this background that our 
presented research aims to evaluate the impact of allotment gardens on 
FNS of poor urban dwellers. To ensure a systematic impact evaluation, 
we set up a randomized control trial (RCT) where a group of people 
participates in two allotment gardens and a control group, with otherwise 
similar characteristics, does not participate in allotment gardens.
Our research aims to contribute to the theory of change that links UA 
to FNS. Indeed, in his study on the social, political, and environmental 
dimensions of UA, Mougeot (2005) formulated two pathways by which UA 
may improve FNS: improved access to food and increased income. Korth 
et al. (2014) summarized the two pathways as follows. Improved access 
to food assumes that cultivated products increase the total amount of food 
available to a household and thus can prevent hunger and malnutrition. 
Simultaneously, the availability of fresh food products, in particular fruits 
and vegetables, enriches the diets and advances the nutritional status of 
household members and thereby impacts positively on health outcomes. 
Increased income assumes that households can save income by limiting 
their needs to purchase food and/or increase income by trading their 
harvests. Higher cash income is thus considered to be positively linked with 
FNS as households are believed to have greater access to food products 
in terms of quantity and quality.
Our paper is structured into five sections. Section 2 presents the research 
design, the intervention, and the data collection and analysis procedures. 
Section 3 describes the participants, presents the outcomes of the 
intervention and the debriefing with treatment participants. Section 4 
discusses the findings and positions the paper in the scientific debate on UA. 
Section 5 concludes and formulates perspectives for policy interventions.
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4.2  Methodology
4.2.1  Research design
A RCT was conducted in two main cities (Abomey-Calavi and Porto-Novo) 
of Benin and set up two pilots of allotment gardens to test if participation 
of poor dwellers can improve their FNS with respect to the control group. 
The RCT gave preference to people living in poverty because there are 
the most in need of policies that should improve FNS within urban areas. In 
2013, the municipalities of Abomey-Calavi and Porto-Novo had 656,358 
and 264,320 inhabitants (INSAE, 2015), among which the incidence of 
human poverty was 30% and 31% (INSAE, 2016), respectively. In 2017, 
there were more than 5% and less than 5% of food insecure people in 
Abomey-Calavi and Porto-Novo, respectively. To evaluate the impact of 
the allotments on participants, outcomes assessments were conducted 
at baseline (before developing the allotment gardens) and at follow-up 
(after two years). The research measured two main outcomes (number 
of days in a month of two or more meals eaten and consumption of food 
groups) and an intermediary outcome (income) to evaluate the FNS of 
participants. 
4.2.2  Participants and recruitment
The RCT targeted the urban poor. Therefore, the recruitment of 
participants to the pilots was based on four criteria described in Table 
10. Participants were living around the pilots and recruited if they met the 
criterion 1 and at least one of the criteria 2-4. The recruitment followed a 
public announcement and selected 88 individuals who provided informed 
consent before being randomly assigned by lottery to treatment and 
control groups. The experiment supported 20 participants per allotment 
garden pilot. Our treatment group, therefore, comprised 40 participants 
for the two pilots; 48 forming the control group. Treatment participants 
were trained and supported in the garden development.
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 Table 10   Recruitment criteria of participants
No Criteria  Participants  Supporting references 
1 High-paid 
employment
No (Armar-Klemesu, 2000; Orsini et al., 2013; 
Zezza et al., 2008)
2 Access to formal 
health system
No (Cohen & Garrett, 2010; Teka, Temesgen, & 
Fre, 2018)
3 Access to credit No (Teka et al., 2018)
4 Access to farmland No (Teka et al., 2018)
4.2.3  Intervention
The two municipalities of the intervention were in southern Benin and 
shared an equatorial climate with two rainy and two dry seasons per year. 
The rainy season was from April to July and from September to November; 
the remainder was the dry season. The mean annual precipitation varies 
from 1500 mm in the south-east to 900 mm in the south-west (André 
Attogouinon, Lawin, M’Po, & Houngue, 2017). Soils of southern Benin have 
a low capacity of cationic exchange, and restoration of their fertility has to 
be based on crop residues, low-chemical fertilizer applications, mulching, 
and use of organic fertilizer (Igue et al., 2013). Regarding topography, the 
two sites were allocated on a plateau with slopes less than 2 percent. 
Both sites were unbuilt areas that could be valued through gardening but 
also improve the scenic beauty of the area. The land of the two sites was 
first prepared by removing natural vegetation except for trees that provide 
shade and could foster agroforestry practices. Each site was one hectare 
and divided into 20 small parcels that were allocated to participants. 
Land preparation operations encompassed weeding, delimitation, water 
tower construction, water piping, and fencing. Afterwards, some materials 
and inputs (hoe, machete, rake, sprayer, watering can, generator, seeds) 
were given to participants to facilitate the work.
Next, a practical training session per pilot was organized to get 
participants accustomed to gardening methods and how to manage the 
gardens concerning rules relating to individual and communal decisions. 
The training sessions covered gardening objectives (what to grow, how to 
grow it), planning (what skills and financial assistance needed, suitability 
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of weather conditions for produce), products (cultivation of one or multiple 
products, self-consumption or sale), and people (possible clients, need of 
guidance). The training also focused on soil preparation, establishment of 
nursery, transplanting, and necessary care to seedlings. Thus, participants 
installed nurseries and provided necessary care: watering, shading, 
weeding, and phytosanitary protection. Fertilization of the nursery was 
done with poultry droppings. At the end of the nursery, the seedlings were 
transplanted and monitored for pest management. To make the support 
effective, a regular visit of a master gardener provided the participants 
with gardening advice and support for pest management. The assistance 
of the master gardener was provided over the two years of intervention.
More, participants started their gardening endeavor and covered the 
plots with improved and local vegetables: Amaranthus spp, Cucumus 
sativus, Lactuca sativa, Solanum macrocarpon, Dacus carota, Ocimum 
gratissimum, Capsicum annuum, Corchorus olitorius L., Cymbopogon 
citratus. The fertilization of nurseries and vegetables used poultry 
droppings. To prevent insect attacks, strategies such as crop rotation, crops 
association, and choice of resistant varieties were used by participants. 
Nevertheless, when pests appeared on the vegetables, organic pesticides 
(aqueous extracts made from leaves of Neem, red pepper, ginger, and 
soap) were locally made and applied with success. Most participants 
worked every day in the gardens to take care of the vegetables. When 
vegetables were ripe, participants proceeded to harvest and allocated a 
share for self-consumption; the remainder was sold to clients. Harvesting 
was done continuously all the year.
The control group was kept in the experiment as follows. After being 
assigned randomly to the control group, we explained the crucial role of 
that group in our results which, if successful, might lead to future policy 
interventions focused on improving the FNS of the urban poor. Therefore, 
they did not participate in any training or gardening activities. They were 
let in their own to observe how they took matters in their own hands in the 
absence of policy interventions, providing the counterfactual information 
to our experiment. To create trust and continuous interest in the research, 
we hosted a meeting annually with the participants for monitoring 
purposes. For participants who moved from the area of the pilots, we 
gave a small compensation to cover their local travels and motivate them 
for the interviews. 
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4.2.4  Data collection procedures
A baseline survey was conducted among the treatment and control 
participants. The survey was done before developing the allotment 
gardens and covered sociodemographic and economic characteristics, 
an overview of diet patterns, income, and constraints for development. 
The findings were reported in a separate publication (M.D. Houessou, 
Sonneveld, Aoudji, & Thoto, 2019). The interviews were conducted 
from April to August 2017, and interviewers were provided with survey 
instructions to guide them in gaining the trust of the respondents and 
dealing with the surveys in the field. The questionnaire was structured 
and designed in a spreadsheet format with validated lists for standard 
responses and open fields for detailed information. The collected data 
were stored in a vector format for further processing.
Two years later, a follow-up survey was conducted from July to September 
2019, following the same procedures as the baseline survey. This period 
was slightly different from the baseline survey but did not influence the 
collected data. Participants from both treatment and control groups 
were interviewed on the same indicators of diet patterns and income. An 
additional section was added to ask the allotment garden participants the 
conditions of work and factors that facilitated the intervention. The follow-
up survey reached 78 respondents; hence, an attrition rate of 11.4% was 
observed in the experiment.
4.2.5  Data processing and analysis 
The data processing and analysis followed five steps. First, baseline and 
follow-up databases were personalized and combined with a common 
column ‘names’. The combined database was used to check the outcome 
of the randomization process, using three binomial logistic models where 
the treatment status (yes or no participation) was the dependent variable 
and the main outcomes of income and FNS (number of days in a month of 
two or more meals and consumption of food groups) formed separately the 
independent variables, respectively. The Shapiro-Wilk test that examines 
if data are normally distributed indicated that the distribution of income 
was skewed (p=0.000); hence, the income indicator was dichotomized 
(poorer vs richer) using the international poverty threshold of $1.90 a day 
(World Bank, 2021). The model ran as follows: Di = α + ẞiXi + µi, where 
Di was an indicator for treatment status, Xi was the main outcome, α was 
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the constant, ẞi was the coefficient, and µi was the error term. Second, 
descriptive statistics were performed to present the sociodemographic 
characteristics of treatment and control participants. Independent t-tests 
and chi-square tests were used to compare the two groups' characteristics 
at baseline. Third, the intervention outcomes were compared using paired 
t-tests with equal variance for the two indicators of FNS and chi-square 
and proportions tests for the income, for within-group and between-group 
comparisons over the two years of the experiment. Fourth, descriptive 
statistics were used to present the feedback of treatment participants 
on conditions for success. All statistical analyses were conducted using 
StataSE, version 16. Last, the findings were discussed and compared with 
academic findings elsewhere to further elaborate on the theory of change 
that links UA to FNS. 
4.3  Results 
4.3.1  Intervention and participants
The research successfully developed two pilots of allotment gardens in 
a participatory way with vulnerable urban dwellers. For the two years, 
ten participants dropped out, of which nine were from the control group 
and one from the treatment group. While the attritor of the treatment 
group dropped out due to travel, those of the control group travelled 
or were lost to follow-up. Regarding the randomization process, we 
found no significant difference for days of 2-meals+, food groups, and 
income (p=0.54, p=0.36 and p=0.14, respectively) between treatment 
and control participants at the baseline level, showing that the random 
assignment of individuals to both groups was a success.
Overall, the experiment equitably shared participants among treatment 
and control groups based on observed sociodemographic characteristics 
(Table 11). There was, therefore, no significant differences between the 
two groups for city, age, gender, education, marital status, and household 
size. In general, participants were young people who did not go to school 
for the majority. Most of those who went to school dropped out at primary 
level. The majority was married, and more than three-quarter of them 
were women. Participants lived in medium family sizes with a relatively 
low income. 
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 Table 11   Baseline characteristics of intervention’s participants




Number (%) Number (%) Number (%)
City
Abomey-Calavi 43 (55.1) 20 (25.6) 23 (29.5)
Porto-Novo 35 (44.9) 19 (24.4) 16 (20.5)
Age
Mean±sd¥ 31.0±5.6 31.33±5.6 30.7±5.7
Range 18-44 18-44 20-42
Gender
Female 61 (78.2) 30 (38.5) 31 (39.7)
Male 17 (21.8) 9 (11.5) 8 (10.3)
Education
No schooling 47 (60.3) 24 (30.8) 23 (29.5)
Primary 24 (30.8) 11 (14.1) 13 (16.7)
Secondary 7 (9.0) 4 (5.1) 3 (3.9)
Marital status
Not married 7 (9.0) 5 (6.4) 2 (2.6)
Married 71 (91.0) 34 (43.6) 37 (47.4)
Household size
Mean±sd 5.4±1.8 5.3±2.1 5.5±1.5
Range 1.0-8.0 1.0-8.0 1.0-8.0
sd¥ =standard deviation.
4.3.2  Food security, food intake, and income
Table 12 summarized the outcomes of the intervention on the lives of 
participants. Over the two years of the experiment, all participants 
significantly improved the number of days they ate two or more meals 
per day in a month. The improvement was also significant and similar 
within treatment and control groups, justifying the no difference in the 
direction of the increase found between groups. Concerning food groups, 
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all participants slightly improved the groups of food they ate within 
households. The improvement was also verified within the treatment 
group. However, neither within control participants nor between groups, 
there was a significant improvement in food groups. This indicated that 
treatment participants enriched their diets compared to control ones. A 
further look at the dietary patterns of the participants showed that they 
all assured access to cereals for households first and that treatment 
participants improved their consumption of vegetables, fish, dairy 
products, and eggs, and reduced oils and fats (Figure 8). Regarding 
the income, we found a significant increase in richer category after the 
experiment, only within the treatment group. There was a significant 
difference between the treatment and control groups. Concretely, while 
the monthly income of the first 50% of control participants did not increase 
after the experiment (from FCFA 16000 to 15000 or less), the first 50% of 
treatment participants tripled their income (from FCFA 8000 to 25000). 
However, the changes in income decreased with the upper percentiles. 
For instance, while the upper 25% and 50% of control participants slightly 
increased their income from FCFA 16000 to 20000 or less, and FCFA 
80000 to 100000 or less, respectively, the corresponding treatment 
participants increased their income from FCFA 16000 to 30000 or less, 
and FCFA 40000 to 50000. 
 Figure 8  Change in dietary patterns
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 Table 12   Outcomes of the experiment on participants
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Income n=68Φ n=36 n=32
Poorer 58 46 0.00** 33 19 0.00*** 25 27 0.74 0.00**
Richer 10 22 3 17 7 5
SE=standard error
¥ Pr [diff = mean (24 months – 0 month)] > 0   
L Pr [diff = mean (mean treatment group – mean control group)] > 0
:n after dropping missing values
4.3.3  Debriefing with allotments participants
We held a debriefing with treatment participants (Table 13). The results 
showed that participants were in regular contact with the master gardener 
and highly valued his advice in the development of gardens. Participants 
indicated that their successful collaboration with the master gardener was 
due to his availability and sound skills. Despite the demanding efforts of 
gardening, most participants rated their experience as good or excellent 
as they feel the activity could improve their living conditions. If given a 
chance, most of them would participate again in the experiment. In 
addition, participants indicated that receiving gardening materials (water 
tower and pipes, hoe, machete, rake, sprayer, watering can, generator) 
was instrumental in empowering and letting them start the activity. 
They worked several times a day for around 5 hours on average. They 
also worked almost all the week and indicated their desire to continue 
expanding their gardens after the experiment.
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Furthermore, participants indicated that gardening motivated them to 
a large extent to earn income, balance diets with more vegetables, be 
more physically active, and eat more fruits. Most of them also indicated 
good cooperation with peers as they made mutual help, joint purchase, 
and sale, and formalized their cooperatives. Those who indicated weak 
cooperation raised issues such as sparse conflicts due to misunderstandings 
and jealousy when some were selling more than others. 
 Table 13   Debriefing with treatment group (n=39)
Items Results Implications for future 
interventions
Fidelity, % (n)
On average, how often did you 
communicate with your master gardener? 
(More than once a month; Once a month; 
Every other month)
– The gardeners 
emphasized the key role 
of the master gardener 
in the monitoring of the 
development of the 
gardens 
   More than once a month 87.18 (34)
   Once a month 12.82 (5)
On average, how often (visits) did you 
work in your garden per day? (Several 
times a day; Once a day)
– The gardeners 
highlighted that a 
permanent presence is 
instrumental to water and 
take care of vegetables, 
a lesson for succeeding in 
gardening
   Several times a day 84.62 (33)
   Once a day 15.38 (6)
On average, how long (hours) did you 
work in your garden per day?
   Mean±SD (Standard Deviation) 5.49±1.67 
On average, how often (days) did you 
work in your garden per week?
   Mean±SD 6.69±0.52 
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Items Results Implications for future 
interventions
Satisfaction, % (n)
How would you rate your experience with 
this program? (poor; fair; good; excellent)
– The gardeners indicated 
that gardening is 
challenging and 
exhausting but is a 
valuable activity for 
low-income people to 
improve their socio-
economic situation
– The garden of Porto-
Novo was near a swamp 
and faced temporal 
flooding during rainy 
seasons
– In Porto-Novo, the 
distance garden-
households was 
important (20-30 mn 
round trip walk) for 
gardeners, reducing the 
time spent in the garden
   Poor 2.56 (1)
   Fair 5.13 (2)
   Good 41.03 (16)
   Excellent 51.28 (20)
If given a chance, would you do it again? 
(Yes, Maybe, No)
   Yes 84.61 (33)
   Maybe 10.26 (4)
   No 5.12 (2)
Durability, % (n)
Do you plan to continue gardening?
(Yes, Maybe, No)
– The gardeners indicated 
their desire to continue 
and expand their gardens 
in terms of space and 
crops
– They were willing to learn 
other improved farming 
systems such as vertical 
farming or hydroponics, 
or poultry farming to 
increase income and 
avail of droppings for 
fertilization
   Yes 89.74  (35)
   Maybe 10.26 (4)
Do you plan to expand your vegetable 
garden? (Yes, Maybe, No)
   Yes 66.66 (26)
   Maybe 10.26 (4)
   No 23.07 (9)
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Items Results Implications for future 
interventions
Behavior change, Mean±SD
How much the garden motivated you to: 
ratings on a scale of 1 (not at all) to  
10 (tremendously)
– The gardeners indicated 
that gardening provides 
them with fresh food 
– They highlighted the 
gradual improvement 
of their income and 
indicated a better 
physical health from 
being on the move every 
day
   Eat a healthier diet? 8.10±1.19 
   Eat more vegetables? 8.51±1.68 
   Try new vegetables? 7.61±2.05 
   Eat more fruit? 5.23±2.71 
   Be more physically active? 7.49±1.86 
   Earn more income? 9.10±1.23 
Relevance of gardening materials, 
Mean±SD
How helpful are specific intervention 
supplies? ratings on a scale of 1 (not at all) 
to 10 (tremendously)
– The gardeners were 
strict and indicated that 
providing materials is 
instrumental in starting 
the activity and therefore 
empower poor people 
   Water tower and pipes 9.92±0.35 
   Hoe 10±0 
   Machete 8.82±1.74 
   Rake 9.38±1.33 
   Sprayer 8.28±2.73 
   Watering can 9.90±0.45 
   Generator 9.64±1.46 
Relevance of agricultural advisory,  
% (n)
How helpful are the training and advices 
of the master gardener in developing 
and managing the garden along the 
experiment? (poor, fair, good, excellent)
– All comments from 
gardeners about the 
master gardener were 
positive as he was 
available to support their 
endeavor
– The gardeners 
highlighted the 
competencies of the 
master gardener in 
providing advice 
   Good 41.03 (16)
   Excellent 58.97 (23)
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Items Results Implications for future 
interventions
Cooperation among gardeners, % (n)
How do you measure your cooperation 
with other members of the garden? (poor, 
fair, good, excellent) 
– The gardeners formalized 
their cooperatives and 
made joint purchases 
and sales. They also had 
a good collaboration 
among members
– Some gardeners 
indicated some 
difficulties, such as sparse 
misunderstandings 
among members and 
jealousy when some are 
selling more than others.
– Some gardeners of 
Porto-Novo faced sparse 
market unavailability 
and difficulties in buying 
poultry droppings
   Poor 5.13 (2)
   Fair 23.08 (9)
   Good 51.28 (20)
   Excellent 20.51 (8)
4.4  Discussion
The intervention outcomes show that the development of allotment 
gardens with motivated poor people is feasible, realistic, and effective. 
In a two-year period, 40 randomly selected participants learned and 
managed their gardens with autonomy. Both women and men got 
empowered, enriched their diets by diversifying their food supply, and 
increased their incomes by selling their produce surplus. They were also 
proud of their own endeavor, which shows that gardening may change 
people’s lives. Therefore, the research confirms that allotment gardens in 
urban areas can provide the urban poor with access to fresh foods and 
income to improve their FNS situation. 
The research further compared the treatment’s gardeners with a control 
group that does not participate but endeavors on their own to improve 
lives. At the end of the intervention, we found that both groups improved 
their food security in the timeframe of the experiment. They all increased 
by five the number of days they ate two or more meals per day in a month. 
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While we may link the increase in food security of treatment participants 
to the gardens, the explanation of the one of control participants might 
be twofold. Either they used their initial higher income at baseline to buy 
more food or, they took matters on FNS concerning daily meals into their 
own hands by doing more occasional jobs or asking more food from 
friends and families. However, by looking at the changes in income in the 
various quartiles, it is likely that the food security improvement within the 
control group happened among the upper 50% who probably worked on 
a more occasional basis.
  
Nevertheless, by comparing the consumed food groups, we observed 
that gardeners, as opposed to control participants, slightly improved the 
types of food they ate on a daily basis. By looking at the dietary patterns 
of the participants, we found that they seemed to assure the availability 
of staple foods (cereals) within households in a first attempt while proteins 
and micro-nutrients may be added if there is a possibility. In that sense, 
allotment gardens played a significant role by providing fresh vegetables 
to households while the surplus could be sold to earn extra income that 
could be used to access other important food groups. For instance, and 
as opposed to the control group, treatment participants improved the 
consumption of vegetables, fish, dairy products, and eggs, and reduced 
oils and fats in their diets. 
In addition, we found that only the treatment participants increased their 
income and moved out of the poverty threshold over the lifespan of the 
experiment. This change in richer income category within the treatment 
group showed that although participants had access to diverse vegetables, 
the bigger share of produce was sold. This increase in income may also 
explain the possibility for treatment participants to buy other important 
food groups such as fish, dairy products, and eggs; hence, contributing to 
improved nutrition. This finding is, therefore, a strong argument that may 
indicate that empowering poor dwellers in urban areas in developing 
allotment gardens may be a game-changer in their living conditions, 
opening the way for policies to support that vulnerable segment of the 
population. Such a conclusion is in line with the findings of Warren et al. 
(2015) and Poulsen et al. (2015 ), who suggest in their systematic reviews 
on the impact of UA on FNS that policies should support UA in settings 
where it is practiced.
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The success of the experiment was contingent on three contextual factors. 
First, the availability and skills of a master gardener to support the process 
were instrumental in transferring knowledge and monitor the pilot 
gardens. Indeed, gardening encompasses a set of consecutive activities 
that start from seed nurseries, seedling transplanting, pest control, up 
to harvest. Thus, one-off training is not sufficient to ensure participants 
can manage the whole process. Therefore, supporting and providing 
them with agricultural advice during the experiment was a driving point 
that empowered participants. For instance, gardeners were positive on 
the role of the master gardener in supporting them in their endeavours. 
This remark is also corroborated by Demark-Wahnefried et al. (2018) 
who found in their RCT of a home vegetable gardening intervention 
among older cancer survivors that most participants perceived increased 
communication with their master gardener as helpful. Second, the full 
compliance of gardeners was critical to achieving the objective. Despite 
the arduous efforts of the activity, gardeners worked in the gardens almost 
every day and several times a day to take care of vegetables and control 
for pest attacks. As a result, they used to harvest most of their parcels for 
sale; a share was allocated for self-consumption. Third, there was good 
collaboration among members. Thanks to agricultural advice, gardeners 
could mutually provide help and organize joint ventures to buy inputs and 
sale produce. Such collaboration led to the formalization of cooperatives 
where gardeners subscribe to a small membership fee that serves common 
purposes.
Our research provides robust evidence-based information that contributes 
to the scientific debate on the contribution of UA to FNS of poor dwellers. 
First, the study used a randomized control trial, a gold standard in 
development economics, to test if allotment gardens - our case of UA - 
can improve FNS of new randomly selected participants. The research 
involved new participants to avoid any selection bias and confounding 
factors that might have affected the outcomes. Thus, the experiment 
used evidence-informed criteria (low-paid job, no access to farmland, 
credit, and modern health services) to ensure potential participants had 
vulnerability living standards before random assignment to treatment and 
control groups. Therefore, the research fills the methodological gap that 
made renowned authors such as Crush et al. (2011), and Zezza and Tasciotti 
(2010) insisted that the debate was unsettled and called for further clarity 
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on UA’s benefits. Next, the RCT design ensured that the research included a 
comparison group that would help clarify how impacts could be attributed 
to UA. Such an arrangement enables us to identify the contribution that 
UA may have on people’s lives and indicate whether UA might attribute 
to a full-fledged livelihood. In addition we investigated the self reported 
motivations and advantages experienced by the gardeners. Based on the 
findings, we may conclude that UA can be an effective poverty reduction 
strategy among poor dwellers in comparable environmental settings in 
developing countries. 
Beyond the above-mentioned reasons, our conclusion is further supported 
by a garden expansion assumption explained as follows. Our experiment 
used one hectare for twenty participants yet generated positive outcomes 
on participants’ lives. We assume that the area per individual was a 
minimum to develop a garden and that by generating income, participants 
will make efforts to identify other unbuilt areas to expand the activity. The 
garden expansion assumption will make participants earn more income, 
improve FNS, make more investments to grow, and move out of poverty. 
Therefore, our research contradicts scholars that remained skeptical 
regarding the contribution of UA and indicated that UA could only be a 
marginal side activity that may supplement some food (Ellis & Sumberg, 
1998; Webb, 2011). 
Moreover, our findings are relevant for the theory of change on how UA 
may impact the FNS of poor dwellers. We acknowledge the two presumed 
paths formulated by Mougeot (2005) that indicated that UA can increase 
FNS through improved access to food and increased income. Access to 
food is achieved through the fresh food that has become available to 
households, and that can prevent hunger and malnutrition. Access to 
a diversity of fresh food allows households to diversify their diets and 
improve the nutritional status of household members. Increased income 
is achieved by reducing food purchase and/or selling produce, which, in 
return, is positively correlated with FNS as households have more room to 
prevent a food crisis. Our contribution to the theory is that the correlation 
between increased income and improved FNS likely requires a medium 
or long term to hold. Indeed, over the two years of the experiment, 
besides income where there was a strong difference between treatment 
and control participants, we found a slight difference for consumed food 
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groups and no difference for the number of days participants ate two or 
more meals a day. We, therefore, postulated that, in the short term, the 
increase of income faces several competing priorities - including food 
- within households, and decision-making processes may not improve 
the quantity of daily meals in a structural way. For instance, qualitative 
inquiry  among  the  participants indicated that after assuring basic food 
needs, participants used additional income to cover other basic needs 
such as education of children and health. The same remark was made by 
Syspons (2019) and Pouw, de Winter, Minderhoud, and Lammers (2020) 
in their evaluation studies of the food and business research program and 
inclusive business for sustainable food systems, respectively. They found 
that farmers did not see themselves as being food insecure and thus spent 
the additional money on transportation or education for their children. 
Farmers were also little aware of the nutritional value of different food 
types and did not see the need to save part of the additional money to face 
future food shortages. Hence, further research is required on underlying 
mechanisms that determine the trade-off between competing priorities 
(food, nutrition, education, health, culture, decision-making power) and 
decision-making about FNS. 
Clearly, measurement of food security indicators based on the memory 
of respondents comes with limitations. An important concern relates to 
the extent to which participants actually provide self-assessments of their 
meal’s occasions for thirty days. Indeed, it is possible that respondents 
may have overemphasized their food (in)security situation to insist 
either on benefits of allotment gardens by treatment participants or 
on the need to be supported by similar interventions. It is also possible 
that respondents forget to provide the exact picture of the monthly food 
situation. Therefore, triangulating the information with respondents 
during data collections (daily reports, qualitative interviews, home visits) 
helped to reduce such biases. Next, the extent of findings may have been 
affected by the small sample of the experiment which calls for caution 
for generalization and thereby future similar study designs to assess the 
impact of allotment gardens on the food security with sufficient sample 
sizes in Benin or Sub-Saharan Africa at large. Despite these limitations, 
our research provides new insights on the potential of urban agriculture in 
reducing food insecurity and poverty. 
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4.5  Conclusion
The paper demonstrated that allotment gardens in urban areas can 
provide urban poor with access to fresh foods and income to improve their 
FNS situation. We found evidence that allotments can significantly increase 
income and improve consumed food groups and the number of days 
participants eat two or more meals. Compared to control participants, 
there were slight differences for consumed food groups and strong 
differences in  income. Therefore, we conclude that allotment gardens is a 
game-changer in the living conditions of poor people in urban areas and, 
thereby, suggest positioning UA in development policies as an effective 
poverty reduction strategy in comparable settings in developing countries. 
Moreover, the successful development of allotment gardens depends on 
three contextual factors: regular agricultural advice of a skilled master 
gardener, full compliance of participants to the intervention, and good 
cooperation among members. 
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5.  The effects of the COVID-19 pandemic on food 
security in rural and urban settlements in Benin: 
do allotment gardens soften the blow?
Abstract
A Rapid Food Security Appraisal among 240 rural and urban dwellers in 
southern Benin was conducted, using univariate and bivariate analyses, to 
evaluate the effects of the imposed COVID-19 ‘cordon sanitaire’ on food 
consumption patterns. As this is one of the first empirical studies on the 
COVID-19 food security nexus, we found that the raging pandemic has 
affected the food security pillars (availability, accessibility, utilization, 
and stability) in both rural and urban areas, within and outside the 
cordon sanitaire. The steepest decline was observed among respondents 
who live inside the cordon sanitaire, where rural producers and urban 
inhabitants without access to allotment gardens were hit hard. Increased 
food prices, disruptions in food logistics, and inability to work due to 
movement restrictions were most frequently indicated as reasons for the 
decline. Access to allotment gardens effectively supported households in 
mitigating the effects of the COVID-19 pandemic on the food crisis.
Keywords: SARS-COV2; COVID-19; cordon sanitaire; food diversity; 
diet patterns; urban agriculture; food supply; food systems; poverty; food 
policies; economic recovery
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5.1  Introduction
Since 2020, the COVID-19 pandemic has become an unprecedented 
public health crisis that has triggered radical measures across the world. 
Indeed, as of 12 March 2021, the COVID-19 dashboard has registered 
almost 119 million confirmed cases of COVID-19, including 2.6 million 
deaths according to the WHO (2021). After its appearance in December 
2019, the virus rapidly spread throughout the world and became a political 
priority in all nations, which have implemented historic contingency plans 
such as lockdowns, border closures, movement restrictions, air and sea 
travel cancellation, and shutdown of non-essential economic activities. 
The enforcement of these stringent measures has inevitably disrupted 
people’s way of life, with significant ramifications for food and nutrition 
security (Kansiime et al., 2020).
Food insecurity has been a growing concern during the pandemic, as 
food availability and accessibility are seriously affected in various ways 
(Almohamad, Mofleh, & Sharma, 2020). First, the availability and 
accessibility of food have been the most affected during the COVID-19 
pandemic due to problems with transportation, distribution, and delivery 
(Galanakis, 2020). Second, the chain of food availability and accessibility 
has been gravely disrupted, as the planting of crops has been delayed due 
to late harvesting caused by there being fewer workers (Zurayk, 2020), 
while import restrictions have reduced the availability of production inputs 
(e.g., seeds, fertilizer). Indeed, an impaired functioning of the food supply 
chains combined with a lack of social safety nets has put populations at 
a high risk of food insecurity. For instance, the World Food Programme 
(WFP) has warned that COVID-19 could make an additional 130 million 
people food-insecure due to movement restrictions that disrupt the 
transport and processing of food (Crises, 2020; World Food Program, 
2020). The African continent, especially in its urban settlements, towns, 
and cities, is at high risk because most countries are net food importers 
(Moseley & Battersby, 2020).
In African countries, many cities and municipalities that were under 
lockdown in response to COVID-19 experienced increasing food 
insecurity (Clapp, 2020). Needless to say, it has been the urban poor who 
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have suffered the most. Indeed, while food production, distribution, and 
retailing are generally considered ‘essential services’, many countries 
have allowed formal retailers, such as supermarkets and their supply 
chains, to remain operational, while shutting down the informal food 
sector on which the urban poor depend (Crush & Si, 2020). Furthermore, 
urban inhabitants do not have the natural endowments and easy access 
to areas of food production that rural areas enjoy. In this study, we 
investigate whether food insecurity is particularly daunting for the urban 
poor. Concerning gender-related food insecurity, households headed by 
women with dependent children who have limited access to assets and 
(well-paid) jobs are among the most vulnerable. There is a need for urgent 
action to ensure food security for these vulnerable population groups.
In this study, we hypothesize that allotment gardens in urban and peri-
urban areas—urban gardens—could provide an excellent safeguard to 
soften the blow to food security that results from a lockdown. For instance, 
in their dissertation on the food systems during the COVID-19 pandemic, 
van der Ploeg (2020) described the politico-economic crisis created by the 
COVID-19 pandemic and demonstrated the indispensable role that food 
sovereignty, peasant agriculture, territorial markets, and agroecology 
may play in the recovery of food security. Although their area coverage 
was broader than urban areas, they raised the importance of local food 
production for food security, especially for poor people, and the need for 
a transition towards sustainable food systems. This importance of local 
production was further conveyed by Ruszczyk, RaHMan, Bracken, and 
Sudha (2020), who contextualized the COVID-19 pandemic’s impacts on 
food security in two small cities in Bangladesh. They found that smaller 
cities have greater opportunities for practicing urban agriculture and they 
were, therefore, more able to improve the food security of city dwellers 
than bigger cities. Furthermore, the role of urban gardens in improving 
food security under COVID-19 lockdowns in cities in Africa and Asia 
was highlighted in a recent review that analyzed the contribution that a 
city region food systems approach makes to regional sustainability and 
resilience for existing and future shocks (Blay-Palmer et al., 2021); hence, 
the call to organize and implement urban gardens seems to be justified, 
but requires empirical evidence to inform and convince decision-makers 
to intervene.
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The Republic of Benin is a case in point. This West African country is 
currently facing challenges in combating the COVID-19 pandemic. From 
16 March 2020 to 12 March 2021, there have been 6501 confirmed cases 
of COVID-19 in Benin and 81 deaths (WHO, 2021). The country is facing a 
considerable burden on the health system, considering the already limited 
capacity before the pandemic. After the country identified its first case, the 
government took a series of barrier measures of progressive intensity, one 
of which was the establishment of a sanitary cordon or ‘cordon sanitaire’ to 
isolate the high-risk zones from other regions of the country. Specifically, 
a sanitary cordon is the restriction of movement of people into or out 
of a defined geographic area, such as a community, region, or country 
(Rothstein, 2015). It is generally created around an area experiencing an 
epidemic or an outbreak of infectious disease or along a border between 
nations. Once established, people from the affected urban areas are 
no longer allowed to leave or enter the cordon; thus, the disease was 
circumscribed to the sanitary cordon, comprising 15 municipalities. Only 
the transport and distribution of food products were allowed; however, 
aspects such as increased transfer costs and difficulties in access to 
factors of production were experienced by the population, which in turn 
affected food prices and urban food security. Additionally, the country 
is heavily dependent on food imports and has a weak economy with 
limited opportunities for strong social safety measures (Moussa, 2018), 
again exposing the poor urban dwellers to food insecurity. Moreover, 
price increases and loss of income forced vulnerable groups to abstain 
from expensive fresh and healthy foods and succumb to nutrient-poor 
and calorie-rich foods, with adverse consequences for their health and 
development (FAO, 2020; INSAE, 2020; WFP, 2020).
The aim of this study is two-fold. First, we analyze the impact of the 
COVID-19-related lockdown effects on the food security of urban and 
rural populations. Second, we elucidate the role of allotment gardens on 
food security in urban areas. In this study, the focus is especially on the 
urban poor who live in slums or any poor-identified zone in the peri-urban 
areas. Our approach is as follows. First, we conducted a Rapid Food 
Security Appraisal (RFSA) among urban and rural inhabitants within and 
outside a cordon sanitaire and among urban dwellers with and without 
access to an allotment garden. Participants were asked about their 
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food consumption patterns before and after the implementation of the 
cordon sanitaire, and to discuss the reasons for food-insecure situations. 
Furthermore, in a transdisciplinary setting, the research consults experts 
and stakeholders in food systems and policy to make recommendations to 
guide the implementation of aid packages and social protection measures.
The paper is structured into five sections. Section 2 presents the study 
areas, the sampling scheme, the survey implementation and the data 
analysis process. Section 3 presents the sociodemographic and economic 
information of the respondents, the situation of the lockdown and aid 
packages, the effects of the COVID-19 pandemic and related measures 
on food security, the coping strategies adopted by respondents, and the 
role of allotment gardens in softening the blow to food security, as well as 
a summary of a policy dialogue that validates and discusses the results. 
Section 4 discusses the main findings of the research and compares with 
similar academic literature. Section 5 concludes.
5.2  Materials and Methods
5.2.1  Study Areas
The research covered four municipalities of Southern Benin: Allada, 
Cotonou, Zogbodomey and Dangbo. Allada and Cotonou were the rural 
and urban areas within the cordon sanitaire while Zogbodomey and 
Dangbo were the rural and urban areas outside the cordon sanitaire. 
Figure 9 showed the municipalities surveyed as well as the boundaries of 
the cordon sanitaire.
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 Figure 9   Boundaries of the cordon sanitaire and research area.
5.2.2  Sampling Scheme
Our sampling of the respondents used a three-pronged approach. First, 
we stratified along the 15 and 29 municipalities within and outside the 
cordon sanitaire, and for urban and rural areas. Next, we randomly 
selected an urban area and a rural area at each site. Second, urban 
areas were stratified among urban garden participants and non-
participants living in slums or peri-urban areas. Third, as we did not have 
lists of our study populations (urban gardeners, urban non-gardeners, 
and rural farmers), we chose the spinning bottle-transect technique to 
select respondents randomly. The technique aimed to make a random 
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selection of respondents while avoiding bias in center-specific influences. 
The technique also ensured that sample selection was independently and 
identically distributed.
The technique started by spinning a bottle to randomly choose a line 
or transect for the survey. The technique was repeated each time to 
identify the next respondent among potential participants. The approach 
generated six strata as follows: (i) urban dwellers with access to an urban 
garden, within the cordon sanitaire; (ii) urban dwellers with access to an 
urban garden, outside the cordon sanitaire; (iii) urban dwellers without 
access to an urban garden, within the cordon sanitaire; (iv) urban dwellers 
without access to an urban garden, outside the cordon sanitaire; (v) rural 
farmers, within the cordon sanitaire; and (vi) rural farmers, outside the 
cordon sanitaire. The approach targeted 40 participants for each stratum, 
hence, there was a sample size of 240 respondents. Furthermore, the 
approach used a list of four inclusion criteria to select the urban dwellers 
without access to an urban garden and who lived in poor urban zones. The 
criteria were that respondents (i) did not have high-paid employment; (ii) 
had no access to the formal health systems; (iii) had no access to credit; 
and (iv) had no access to farmland.
5.2.3  Survey Implementation
A survey was designed and covered five sections: (i) sociodemographic 
and economic characteristics; (ii) lockdown conditions; (iii) household 
food security; (iv) coping strategies and solutions; and (v) role of allotment 
gardens. The survey was accompanied by instructions to introduce 
the purpose of the survey to enumerators and guide them during field 
interviews and data entry. Six enumerators specialized in agronomy were 
recruited and trained on the questionnaire and how to approach and gain 
confidence of respondents in the field. Each enumerator was assigned 
a stratum (40 respondents) to ensure they focus on their target groups. 
The survey was conducted from September to October 2020 in a series 
of 12 consecutive days. As data were urgently needed for policymaking, 
the speed of data compilation was important and at the very core of this 
research. The questionnaire was, therefore, digital, concise, and focused 
on profiling target groups and exposing underlying mechanisms that 
affected food security under the COVID-19 crisis, as well as taking stock of 
solutions that softened the full-blown impact on food security in the short 
and long term.
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5.2.4  Rapid Food Security Appraisal
Through a Rapid Food Security Appraisal (RFSA), respondents were 
asked about their food security situation (number of meals per day for 
the last 30 days) and food diversity patterns (eaten food groups recalled 
for the last 24 h). Indeed, using a four-week (30 days) period, we asked 
three items related to the number of daily eating occasions as follows: (a) 
number of times any household member did not have a single meal during 
the day; (b) number of times any household member had only one meal 
during the day; (c) number of times household members had two or more 
meals during the day. The responses were dichotomized and respondents 
who experienced items ‘a’ and ‘b’ were assigned ‘1’, else ‘0’; while the 
response ‘c’ was negated and respondents who experienced such item 
were assigned ‘0’, else ‘1’. Then, we calculated a sum of the item scores, 
ranging from zero to three. Respondents who received a score of zero were 
categorized as food secure while those who received a score of one were 
categorized as moderately food insecure. Respondents who received a 
score of two or three were categorized as severely food insecure.
5.2.5  Data Analysis
Data management and analysis were performed using Excel and StataSE 
16. Categorical answers were harmonized in standard formats and 
presented as frequencies, while numerical answers were processed and 
presented as mean and quartiles. Chi-square tests were performed to 
determine some statistically significant differences between frequencies.
The research took a transdisciplinary approach by assuring full 
involvement of responsible authorities from the ministries of agriculture 
and environment as well as representatives from local authorities, the 
private sector, the civil society, and farmers associations. The discussions 
were made through a policy dialogue that gathered 36 participants and 
were synthesized in the results section with explicit action points.
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5.3  Results
5.3.1  Sociodemographic and Economic Characteristics
Tables 14 and A1–A7 in the appendix show an overview of the main 
sociodemographic and economic characteristics of the respondents 
who were almost equally distributed by sex. Slightly less than half of the 
respondents had no formal education, among whom 59% were women. 
The proportion of illiteracy was the highest among urban non-gardeners, 
specifically 78% of urban non-gardeners outside the cordon sanitaire and 
65% of those inside the cordon. In comparison, urban gardeners within the 
cordon were the most schooled and only 18% reported that they were non-
literate. The average age of the sample was 39 years; the lowest average 
age was among urban non-gardeners within the cordon (27.85 years), 
while the highest average age was among the rural producers within the 
cordon (47.55 years). Accordingly, most urban non-gardeners within 
the cordon were single and living in small households (four members) as 
opposed to rural producers within the cordon (with 11 members), while the 
average household size among all groups was around seven members, 
and three out of four respondents were married.
Less than half of rural producers and urban gardeners had a second job, 
while 74% of urban non-gardeners had a job; 8% of urban non-gardeners 
lost their employment due to lockdown and movement restrictions. 
Their jobs were mainly as retailers and service providers (e.g., cleaner, 
carpenter, barber) on which, on average, urban non-gardeners spent six 
days a week, while rural producers and urban gardeners spent four days. 
Next, more than half of the respondents indicated that another household 
member, usually the spouse, contributed to the household expenses, 
though some lost their financial capacity due to the COVID-19 crisis. 
Regarding housing, more than half of the respondents lived with friends or 
families, which was more pronounced (72%) outside the cordon sanitaire. 
Within the cordon, respondents either rented a house (41%), lived with 
friends/families (33%), or owned a house (23%).
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 Table 14   Sociodemographic and economic characteristics.
Variable Share (%) Variable Share (%)
Sex Marital status
Women 45.42 Single 13.75
Men 54.58 Married 77.50
Education Divorced 2.08
No schooling 48.75 Widowed 6.67
Alphabetized 4.17 Another member financially 
contributing
Vocational training 2.50 Yes 52.50
Primary 19.58 No, due to COVID-19 he or she is 
currently not contributing 3.33
Secondary 22.92 No 44.17
University 2.08 Housing
Age Live with friends/family 52.50
Mean 38.90 Own a house 19.17
Std. dev. 11.52 Rent a house 21.67







5.3.2  Lockdown (Cordon Sanitaire) Restrictions and Aid 
Packages
Tables 15 and A8–A10 present the situation of the lockdown (cordon 
sanitaire) and the aid packages provided to the respondents. During the 
movement restrictions, only a few respondents within the cordon sanitaire 
(3%) were able to go outside the cordon for work or to buy food, while 
27% of those outside the cordon could enter, without the authorities’ 
approval. Within the cordon sanitaire concentrated in the most densely 
urban areas, more than half of respondents were able to move around 
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for activities. In general, the surveillance of the cordon sanitaire was strict 
to prevent unnecessary and unauthorized movements; most respondents 
fully complied with the restrictions.
To ‘build back better’, some aid packages were provided to the 
population and to agricultural producers by the government and non-
state actors (NGOs, technical cooperation) to support their activities and 
reduce the impact of the COVID-19-related measures. Only 1% and 2% 
of the respondents—all living within the cordon—benefited from income 
support from the government and inputs (seeds, fertilizer, water pump) 
from non-state actors, respectively. The beneficiaries indicated that the 
aid packages had a moderate or major impact on their livelihoods.
 Table 15   Cordon sanitaire’s restrictions and aid packages.





Were you able to enter or move outside  
the cordon sanitaire for buying food  
or for work?
Yes, with authorities’ approval 0 0
Yes, without authorities’ approval 4 32
No 116 88 0.000
How strict was the surveillance of the cordon 
sanitaire?
Not at all 1 1
Minor 1 6
Moderate 40 33
Major 78 80 0.234
To what extent did you comply with the 
cordon sanitaire restrictions?
I did not comply 1 5
I partially complied 37 28
I fully complied 82 87 0.131
Did you benefit from an aid package 
provided by the government?
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No 118 120 0.156
Which aid package did you receive? 
(Income support, Debt or contract relief, 
Seeds, Fertilizer, Credit)
Income support 2 0 0.156
Did you benefit from any other aid package 
from NGOs, technical cooperation, 
individuals, etc.? 
Yes 4 0
No 116 120 0.044
Which aid package did you benefit from? 




Others (gel, mask, water pump, food) 3 0
5.3.3  Effects of the COVID-19 Pandemic on Food Security
Figure 10 depicts the food security situation before and after the COVID-
19-related measures and shows that all respondents experienced a decline 
in their food security. Urban gardeners within the cordon (78%) and urban 
non-gardeners outside the cordon (62.5%) were most food secure before 
the pandemic. Interestingly, after the COVID-19-related measures, while 
urban gardeners within the cordon experienced a slight decline (58%) in 
their food security, urban non-gardeners outside the cordon experienced 
a major decline, leaving only 7.5% as food secure. It is of note that food 
security among urban gardeners outside the cordon sanitaire declined 
more sharply (32.5% to 5%) compared to urban gardeners within the 
cordon.
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In terms of food insecurity, urban non-gardeners within the cordon were 
severely food insecure before (62.5%) and after (80%) the COVID-19 
crisis. The second most affected group during the COVID-19 pandemic 
was the rural producers within the cordon sanitaire, where 40% were 
severely food insecure, whereas, before COVID-19, 5% were severely 
food insecure.
 Figure 10   Food security situation of the respondents before and after the COVID-19 crisis.
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Figure 11 and Tables A11–A14 show the declines in the food availability, 
accessibility, diversity and safety (proxies of utilization) during the COVID-
19-related measures. The decline of all pillars over time illustrated the 
food instability. Respondents also indicated the reasons for the observed 
decline. A moderate to major decline in food availability and diversity 
was observed for all respondents, with higher declines for those within 
the cordon sanitaire (rural producers, urban gardeners); most urban non-
gardeners within the cordon experienced no or a minor decline, which 
could be explained by the already low prevailing food availability in 
that group (Figure 4). The main reasons that justified the decline in food 
availability and diversity were the increase in food prices, the difficulties 
for food coming from outside the region to enter, and the inability to work. 
Of particular note is that crop failure due to drought or flood was indicated 
only by urban gardeners outside the cordon as a reason for the decline in 
food availability and diversity.
A similar trend was found for the declining food accessibility and food 
safety, for slightly different reasons. For food accessibility, the main reason 
was the increase in food prices, and, to a lesser extent, the inability to 
work. For food safety and quality, three main reasons were: the increase 
in food prices, the difficulty of bringing in food from outside the region, 
and the long storage of food. The difficulty in bringing in food from outside 
the region increased the food prices and made the poor dwellers look for 
low quality perishable and foods that are prone to perish.
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 Figure 11   Decline in the food availability, diversity, accessibility, and safety during the 
COVID-19-related measures.
5.3.4  Coping Strategies to Mitigate the Effects of COVID-19 
Pandemic on Food Security
Figure 12 and Tables A15- A16 presented the impact of the COVID-19 crisis 
on the ability to work and to obtain food, the existence of food stocks during 
the cordon sanitaire, and the coping strategies to mitigate the effects of 
the COVID-19 crisis, respectively. The coping strategies covered skipping 
meals, limiting portion sizes, eating less preferred foods, borrowing 
food or money to buy food, obtaining help from networks, practicing 
additional jobs, and violating movement restrictions. In general, the 
respondents indicated that the COVID-19 crisis had a moderate to major 
impact on their ability to work and to obtain food for their household. The 
respondents within the cordon sanitaire were more affected than those 
outside, with rural producers within the cordon being the most affected 
group. Regarding the existence of food stocks, the respondents within the 
cordon sanitaire had more during the restrictions than those outside. The 
food stocks lasted for less than a month or one to two months.
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In addition to the above-mentioned coping strategies, respondents used 
other means to mitigate negative effects of COVID-19-related restrictions. 
Skipping meals and limiting portion sizes were used most. Eating less 
preferred food, borrowing food or money to buy food, and obtaining help 
from social networks were practiced to a lesser extent. Whatever strategy 
was selected, the respondents indicated that they had a moderate to 
major impact on their means to protect their households.
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 Figure 12   Ability to work, food stocks, and coping strategies during the COVID-19 crisis.
5.3.5  Role of Allotment Gardens on Softening the Blow to Food 
Security
Figure 13 and Tables A17-A18 present the access of rural producers and 
urban gardeners to their farms during the movement restrictions and the 
contribution to their food security. In general, the respondents regularly or 
occasionally had access to their farms during the cordon sanitaire period. 
Except for rural producers outside the cordon who visited their farms on 
average three days a week, the other groups had five or six days of visits 
a week. Indeed, rural producers outside the cordon most likely divided 
their time between job and farm, while those inside the cordon most 
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likely replaced job loss and the inaccessibility of alternative employment 
with an increased frequency of visits to the farm. Although they were 
difficult to follow, the respondents were generally able to maintain the 
social distancing rules during their farm visits. On the question regarding 
assessing the importance of the allotment gardens or farms to their food 
security, most urban gardeners within and outside the cordon sanitaire 
found the gardens’ contribution important or very important. Rural 
producers were divergent: those within the cordon found the farms’ 
contribution very important or important, while most of those outside the 
cordon attributed no or moderate importance to their farms.
 Figure 13   Access to garden/farm during the cordon sanitaire and contribution to food 
security.
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5.3.6  Policy Dialogue with Stakeholders
The policy dialogue discussed the impact of the COVID-19 pandemic 
on food systems in general and vegetable production in particular, the 
consequences on food prices and local consumption, the mitigation 
measures taken by the government and civil society, and the resilience 
measures to be sustained by stakeholders.
Widespread hike in food prices. Despite the goodwill of local and 
national authorities, movement restrictions during the cordon sanitaire 
did not facilitate a consistent supply of agricultural products. This created 
distortions in the food supply chain, particularly for inputs (seeds, fertilizers, 
phytosanitary products) and agricultural products, which exerted a 
demand pressure on food, resulting in a general increase in the price of 
agricultural inputs and food.
A renewed interest in local inputs supply. The supply of imported inputs on 
the market was limited despite the efforts of producer organizations. This 
situation was even more pronounced in areas outside the cordon sanitaire, 
since the cordon was concentrated on the major urban centers and thus 
included most suppliers of inputs, seeds, and phytosanitary products. As a 
result, producers turned to local seed supply, which was poorly regulated; 
few seed producers had certified their seeds.
An improved agricultural productivity. With a limited supply of inputs, 
producers reduced the area planted. This enabled them to take better 
care and control their production compared to the past when they planted 
large areas but could not maintain them well. As a result, yields were 
improved, with subsequent increases in profits.
Difficult food distribution. Food distribution experienced difficulties due to 
the cordon sanitaire, which limited the transport of products. As a result, 
many supply contracts for producers were terminated. As with inputs, 
producers outside the cordon also had more difficulties in transporting 
their products into the areas bound by the cordon sanitaire. In addition, 
transport difficulties affected the marketing of some vegetables that 
expire quickly, such as tomatoes and eggplants (aubergines). Movement 
restrictions had a positive effect on collective buying and selling, as it was 
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difficult for individual farmers to source inputs and sell outside the cordon 
sanitaire.
Some economic recovery measures taken by the government. To meet the 
challenges posed by the COVID-19 crisis, the stakeholders took various 
measures to strengthen the food systems. At the government level, 
important economic recovery measures were taken and financed, such 
as the establishment of guarantee funds through banks and decentralized 
financial structures to fund agricultural initiatives, and the provision of 
inputs (seeds, fertilizers, equipment) to producers’ organizations to boost 
agricultural production. These measures brought relief to the beneficiary 
producers, even if efforts to reach remote, poor, and hidden producers 
are still needed.
An increase in market share for local products. The COVID-19 crisis 
demonstrated the importance of building resilient local food systems. 
Indeed, the implementation of the cordon sanitaire and movement 
restrictions led to ‘panic buying’, focused on local products. Coupled with 
the closure of land and air borders, the decline in food imports created a 
renewed interest among local consumers in local products. This increased 
the market share of local products and rewarded the efforts of producers.
Actions are still needed to improve the resilience of food systems. 
Discussions showed that the COVID-19 crisis weakened the already 
vulnerable food systems. While recovery measures were taken to 
strengthen these, the stakeholders indicated that more efforts were needed 
to reach remote and poor producers, who were not quickly detected by 
support mechanisms from state institutions and civil society. For example, 
although guarantee funds were placed in financial institutions, producers 
still struggled to organize themselves to develop reliable, viable, and 
financeable applications. The stakeholders recommended various actions 
to strengthen local production and the resilience of food systems as follows:
 z Strengthen the technical and organizational capacities of producers to 
improve their resilience to external shocks and facilitate their access to 
business opportunities;
 z Encourage the grouping of food system stakeholders for greater visibility, 
consultation, and synergy;
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 z Facilitate, regulate, and strengthen the local production of local and 
improved seeds and fertilizers to address shortages created by external 
shocks;
 z Raise consumer awareness of local products by organizing fairs, 
exhibitions, and open days.
5.4  Discussion
The research offered some important insights into the impact of the 
lockdown on food security in urban and rural areas that were located within 
and outside the cordon sanitaire. The study also tested the hypothesis that 
urban gardeners were better off in COVID-19-imposed lockdown periods 
than urban citizens without a garden.
We found that rural producers, urban gardeners, and urban non-gardeners, 
both within and outside the cordon sanitaire, experienced a decline in 
their food security. This result confirms that the COVID-19 pandemic has 
left no one untouched during the implementation of contingency measures 
to control its spread across the population. For example, Erinle et al. 
(2021), in their work on the impacts of COVID-19 on agriculture and food 
security, showed how COVID-19 exacerbated food insecurity in low- and 
middle-income countries. They showed that the movement restrictions 
destabilized food supply chains (low production, high demand, high food 
prices), which affected the availability and accessibility of food and led to 
a food crisis for many individuals and households.
However, the effects of the COVID-19 crisis on the food security of the 
sampled population groups were heterogeneous. Indeed, all respondents 
within the cordon sanitaire were more affected than those outside, 
probably because of the strict surveillance of the cordon sanitaire that 
restricted labor mobility and food delivery. The respondents generally 
indicated the following three main reasons for the decline in food 
availability, accessibility, diversity, and safety: the increase in food prices, 
the difficulties for food from outside the region to enter, and the inability 
to work. Thus, food coming from outside the cordon could scarcely enter, 
and vice versa. These disruptions were more severe within the cordon 
where densely populated urban centers are highly dependent on food 
from outside the cordon. The previous explanation was corroborated by 
The effects of the COVID-19 pandemic on food security in rural and urban settlements in 
Benin: do allotment gardens soften the blow?
CHAPTER 5
153
the policy dialogue that indicated that the distortions in the food supply 
chains exerted a demand pressure on food, resulting in a general increase 
in agricultural and food prices.
Next, urban gardeners were better off during the cordon sanitaire 
compared to urban non-gardeners and rural producers, probably for 
two reasons. The first is that urban gardening is a profitable business 
that improves the living conditions of those maintaining the gardens. 
In a forthcoming publication, Houessou et al. (under review) report on 
a randomized controlled trial (RCT) conducted over two years, which 
found that treatment participants not only significantly improved their 
food consumption patterns but also increased their income, compared to 
the control participants. Second, despite the careful selection of similar 
groups, we found that urban gardeners were slightly more educated, 
and that their spouse more often contributed financially to the household 
compared to urban non-gardeners. Our conclusion regarding the more 
resilient situation of the urban gardeners during the lockdown is also 
corroborated by the following finding: before the COVID-19 pandemic, 
urban gardeners within the cordon (78%) and urban non-gardeners 
outside the cordon (62.5%) were most food secure, whereas, after the 
COVID-19 situation, urban gardeners within the cordon experienced 
a slight decline (58% food secure) in their food security and urban non-
gardeners outside the cordon experienced a major decline (7.5% 
food secure), probably because they lost their jobs due to COVID-19. 
Furthermore, the conclusion is supported by Blay-Palmer et al. (2021) 
who recently found, in their review that analyzed the contribution that a 
city region food systems approach makes to regional sustainability and 
resilience for existing and future shocks, that urban gardens played a 
major role in improving the food security under COVID-19 lockdowns in 
cities in Africa and Asia.
Furthermore, the research shows that during crises, the ability of 
vulnerable groups to work and obtain food is reduced and triggers 
the use of various strategies to cope with the challenges to their food 
security. Skipping meals and limiting food portions may be considered as 
coping mechanisms for the short term but are not sustainable strategies 
to address food shortages in the long term. Relying on social networks 
may be added as a sustainable measure adopted to soften the blow. In 
CHAPTER 5 The effects of the COVID-19 pandemic on food security in rural and urban settlements in 
Benin: do allotment gardens soften the blow?
154
their study on the implications of COVID-19 on household incomes and 
food security in Kenya and Uganda, Kansiime et al. (2020) also found 
that farmers mainly changed their diet involuntarily, relied on savings, 
and received help from relatives/friends to cope with problems with food 
security. Moreover, having access to their farms—rural and urban—may 
be crucial in helping them reduce their food insecurity. Indeed, among 
rural producers and urban gardeners, both within and outside the cordon, 
only rural producers outside the cordon visited their farms less and were 
found to attribute no or moderate importance to their farms. The policy 
dialogue further explained that the limited inputs supply reduced the area 
planted by producers—urban and rural—but enabled them to take better 
and regular care of their production. As a result, the yields were improved 
with subsequent increases in the producers’ profits; the farms’ contribution 
to food security also justified a renewed interest in local produce. Indeed, 
the policy dialogue indicated that as food imports were disrupted, there 
was a renewed consumer interest in local produce, which increased the 
market share of local products.
Moreover, the government and civil society actors took some measures to 
support the rural and urban producers to build back better. The economic 
recovery measures taken by the government, and corroborated by the 
policy dialogue, included, among others, the provision of inputs (seeds, 
fertilizers, equipment) to producers’ organizations and the establishment 
of guarantee funds through financial institutions to significantly finance 
and boost the agricultural sector. However, only 2%—all within the cordon 
sanitaire—of our respondents benefited from the aid packages and 
indicated a moderate to major impact on their livelihoods. Such a result 
shows that remote, hidden, and poor producers are not easily detected 
by support mechanisms. Hence, policy interventions need to better locate 
the vulnerable groups, especially when there is field evidence that such 
interventions can improve their living conditions. For instance, Egger, 
Jones, Justino, Manhique, and Santos (2020), in their working paper 
on Africa’s lockdown dilemma, found that social protection measures 
and welfare policies may not only support the livelihoods of the poorest 
populations, but can also reduce the risks of conflicts. Kansiime et al. 
(2020) also found in Kenya and Uganda that implementing structural 
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changes in social security schemes that consider packages—such as 
borrowing capacity—that are responsive to members’ needs during 
crises such as the COVID-19 pandemic would give citizens opportunities 
to restore their livelihoods.
This research has a flaw: the survey targeted a small sample size within 
each stratum. Ideally, a sampling frame was necessary to compute the 
sample size but, in its absence, the research tried to reach an acceptable 
size for statistical comparisons. Therefore, the findings cannot be 
generalized to the whole populations of the research strata. However, 
the research provides some rapid and interesting insights that may trigger 
bigger studies on the nexus COVID-19-related food security recovery 
measures and inform future policy interventions in the post-COVID-19 
future.
5.5  Conclusions
Although a growing body of literature has predicted a global decline in 
food security due to spikes in food prices and disruptive food chains, this 
study is among the first that provides empirical evidence on the effects of 
the COVID-19-related policy measures on the food security of vulnerable 
populations. Overall, there was a global decline in the food consumption 
levels of urban gardeners, urban non-gardeners, and rural producers. 
However, we found evidence that urban gardeners are better off in 
lockdown periods compared to poor urban citizens without a garden, 
thus confirming our hypothesis and suggesting the development of 
allotment gardens as an effective social safety net against food security 
challenges brought about by the COVID-19 crisis. Such a conclusion opens 
up avenues for operating a transition to sustainable food systems that 
promote local food supply chains and provide urban dwellers with fresh 
and healthy food in cities. Furthermore, we recommend that government 
and non-government aid measures, now and in the future, improve the 
allocation to the poor whose already dire situation is seriously affected by 
the COVID-19 pandemic and who will benefit most from direct assistance.
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Appendix A
 Table A1   Marital status among all respondents.
Groups Single Married Widowed Divorced
Rural producer within cordon sanitaire 1 32 6 1
Urban non-gardener within  
cordon sanitaire 26 13 1 0
Urban gardener within cordon sanitaire 5 28 3 4
Rural producer outside cordon sanitaire 0 40 0 0
Urban non-gardener outside cordon 
sanitaire 0 38 2 0
Urban gardener outside cordon 
sanitaire 1 35 4 0
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 Table A2   Average household size.
Groups Mean Median
Rural producer within cordon sanitaire 10.95 9
Urban non-gardener within cordon sanitaire 3.8 3
Urban gardener within cordon sanitaire 4.75 5
Rural producer outside cordon sanitaire 7.7 7
Urban non-gardener outside cordon sanitaire 6.1 6
Urban gardener outside cordon sanitaire 6.3 6.5
 Table A3   Existence of financial contributor per group and second (side) job.




Rural producer within cordon sanitaire 20 20 0
Urban non-gardener within  
cordon sanitaire 18 15 7
Urban gardener within cordon sanitaire 11 28 1
Rural producer outside cordon sanitaire 36 4 0
Urban non-gardener outside  
cordon sanitaire 6 34 0
Urban gardener outside  
cordon sanitaire 15 25 0
Second (side) job
Rural producer within cordon sanitaire 27 13 0
Urban non-gardener within  
cordon sanitaire 10 25 5
Urban gardener within cordon sanitaire 17 23 0
Rural producer outside cordon sanitaire 21 19 0
Urban non-gardener outside  
cordon sanitaire 5 34 1
Urban gardener outside cordon sanitaire 21 19 0
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 Table A4   Relationship with household member that is financially contributing to your 
household.




Parents (mother, uncle) 4 3.0%
Friend 2 1.5%
Total 134 100%
 Table A5   Types of second (side) job.
Type of Jobs Frequency Percent
Service provider (cleaning, carpenter, barber) 47 34%
Retailer 65 47%
Driver (bike, car) 13 9%
Animal breeder 11 8%
Teacher 3 2%
Total 139 100%
 Table A6   Weekly time distribution for second (side) job.
Variable Obs. Mean Std. Dev. Min. Max.
Time allocation for rural 
producer and urban 
gardener 74 3.662162 1.624108 1 7
Time allocation for urban 
non-gardener 65 5.907692 1.271356 0 7
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 Table A7   Housing among groups.





Rural producer within cordon sanitaire 0 18 22 0
Urban non-gardener within  
cordon sanitaire 30 1 9 0
Urban gardener within  
cordon sanitaire 19 8 8 5
Rural producer outside  
cordon sanitaire 1 9 30 0
Urban non-gardener outside cordon 
sanitaire 2 5 28 5
Urban gardener outside cordon 
sanitaire 0 5 28 7
 Table A8   Movement within the cordon sanitaire.
Were You Able to Travel within the Cordon or Move Around for Buying Food or Work
Yes 63 52.50
No 57 47.50 
Total 120 100.00
 Table A9   Government aid packages: impact of income support.
To Which Extent Did the Income Support Help?
Not at all 0 0%
Minor impact 0 0%
Moderate impact 1 50%
Major impact 1 50%
Total 2 100%
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 Table A10   NGO’s aid packages: impact of seeds, fertilizer, and others.
To what extent did the seeds’ support Help?
Not at all 0 0%
Minor impact 0 0%
Moderate impact 1 100%
Major impact 0 0%
Total 1 100%
To what extent did the fertilizers’ support help?
Not at all 0 0%
Minor impact 0 0%
Moderate impact 2 100%
Major impact 0 0%
Total 2 100%
To what extent did other packages’ support help?
Not at all 0 0%
Minor impact 0 0%
Moderate impact 2 67%
Major impact 1 33%
Total 3 100%
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 Table A11   Reasons for the decline in the food availability in the region over the last three months.
Reasons Yes No
Frequency Percentage Frequency Percentage 
Due to the government restrictions, 
people were/are unable to work on 
land or in shops and stalls 114 54.03 97 45.97
Too many persons were/are affected 
with COVID-19 and therefore unable 
to produce 1 0.47 210 99.53
Members of the household  
were/are unwell and therefore  
in self-quarantine 0 0.00 211 100.00
Members of our household were 
concerned about leaving the house 
due to the pandemic 17 8.06 194 91.94
Due to the cordon sanitaire in  
our area, food outside our region 
could not or cannot enter 134 63.51 77 36.49
Increase in food prices 190 90.05 21 9.95
Crop failure due to drought  
or flood 37 17.54 174 82.46
I do not know 0 0.00 211 100.00
Other (rural exodus, lack of money, 
decline in production) 7 3.32 204 96.68
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 Table A12   Reasons for the decline in the food diversity over the last three months.
Reasons Yes No
Frequency Percentage Frequency Percentage 
Due to the government restrictions, 
people were/are unable to work 
on land or in shops and stalls 105 47.95 114 52.05
Too many persons were/are 
affected with COVID-19 and 
therefore unable to produce 1 0.46 218 99.54
Members of the household were/
are unwell and therefore in self-
quarantine 2 0.91 217 99.09
Members of our household were 
concerned about leaving the house 
due to the pandemic 14 6.39 205 93.61
Due to the cordon sanitaire in our 
area, food outside our region could 
not or cannot enter 122 55.71 97 44.29
Increase in food prices 194 88.58 25 11.42
Crop failure due to drought  
or flood 38 17.35 181 82.65
I do not know 0 0.00 219 100.00
Other (lack of clients) 1 0.46 218 99.54
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 Table A13   Reasons for the decline in the food accessibility over the last three months.
Reasons Yes No
Frequency Percentage Frequency Percentage 
Due to restrictions I am or was not 
allowed to work 89 38.03 145 61.97
Due to restrictions I am, or I was 
not allowed to buy food 18 7.69 216 92.31
Food prices have increased to an 
extent that I can buy less food 218 93.16 16 6.84
I have been (or someone else in my 
household has been) affected by 
COVID-19 and therefore unable to 
leave the house 2 0.85 232 99.15
Other (lack of clients to sell 
products) 2 0.85 232 99.15
 Table A14   Reasons for the decline in the food safety and quality over the last three months.
Reasons for the Decline in the 
Availability of Food in the Region  
over the Last Three Months 
Yes No
Frequency Percentage Frequency Percentage 
Due to the COVID-19 crisis, food 
is stored longer in shops and stalls 
and therefore more food is expired 105 53.03 93 46.97
Due to movement restrictions, I 
have to buy food that can be stored 
over a longer period and therefore, 
I do not buy fresh food as much. 14 7.07 184 92.93
Due to increased food prices,  
I have to buy food of less quality. 140 70.71 58 29.29
Due to the lockdown, food outside 
our region could not enter. 121 61.11 77 38.89
I have less money to spend 47 23.74 151 76.26
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 Table A15   How did your food stocks last?
How Did Your Food Stocks Last? Less Than a Month




Rural producer within cordon 6 5 2
Urban non-gardener within cordon 9 0 0
Urban gardener within cordon 2 12 2
Rural producer outside cordon 0 0 0
Urban non-gardener outside cordon 3 0 0
Urban gardener outside cordon 2 1 0
Total (Pr = 0.004) 22 18 4
 Table A16   Impact of coping strategies on food security.
Impact Major Moderate Minor Not at all Total
Freq. Percent Freq. Percent Freq. Percent Freq. Percent
Skipping meals 44 23.53 116 62.03 25 13.37 2 1.07 187
Limiting portion 
size 38 23.31 96 58.90 27 16.56 2 1.23 163
Eating foods 
that are less 
preferred 25 26.32 49 51.58 18 18.95 3 3.16 95
Borrowing food 
or money to 
buy food 26 36.11 30 41.67 14 19.44 2 2.78 72
Obtaining help 
from social 
networks 9 34.62 11 42.31 6 23.08 0 0.00 26
Practicing 
additional jobs 1 100.00 0 0.00 0 0.00 0 0.00 1
Violating 
movement 
restrictions 0 0.00 0 0.00 0 0.00 0 0.00 0
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 Table A17   Weekly visit to garden/farm during the cordon sanitaire.
Week Distribution Mean SE(mean) Sd Min P25 P50 P75 Max 
Rural producer 
within cordon 5.323 0.29 1.62 1 5 6 6 7
Urban gardener 
within cordon 6.5 0.16 1.04 3 5 7 7 7
Rural producer 
outside cordon 2.529 0.21 1.21 1 2 2 3 6
Urban gardener 
outside cordon 5.184 0.23 1.39 3 4 5 6.75 7
 Table A18   Ability to maintain the social distancing rule when you visited the garden/farm.
Yes Not Always No NA Total
Freq. Percent Freq. Percent Freq. Percent Freq. Percent Freq. Percent
Rural producer 
within cordon 31 78% 0 0% 0 0% 9 22% 40 100%
Urban 
gardener 
within cordon 31 78% 9 22% 0 0% 0 0% 40 100%
Rural producer 
outside cordon 1 3% 30 75% 3 8% 6 15% 40 100%
Urban 
gardener 
outside cordon 38 95% 0 0% 0 0% 2 5% 40 100%
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6.  How to transition from cooperations to 
cooperatives: a case study of the factors 
impacting the organization of urban gardeners  
in Benin
Abstract
Urban gardening offers a viable option to improve diet diversity for 
the urban poor. Yet, its success rate is particularly dependent on the 
managerial capacities of urban gardeners to coordinate and organize 
collective actions for the successful exploitation of the gardens. The calls 
from governments to organize cooperative structures among farmers 
seem justified and merits a high priority on agricultural policy agendas. 
Although principles of cooperative structures exist, there is no blueprint 
available that indicates how to start a gardeners’ cooperation. Moreover, 
these collaborations need to ally with and build on existing social structures 
of the urban gardeners involved. Our research can contribute to this 
alignment process by exploring and comparing international standards 
of prevailing organizations and their functioning among 261 gardeners 
in two cities in Benin. We found that a vast majority of urban gardeners 
are members of a cooperation. Nevertheless, their membership is largely 
titular because gardeners mostly behave semi-autonomously and few 
decisions are taken collectively. The obvious economic advantages of 
leveraging bargaining power, reducing transaction costs, and increasing 
possibilities for loans are seriously underutilized. We suggest that capacity 
building can help to develop cooperation among urban gardeners to 
reach their full potential which, congruently, should also improve the 
livelihoods of the urban poor.
Keywords: collective action; management; functioning; cooperative 




Urban agriculture can be defined as the utilization of small areas within 
and around cities for growing crops, raising small livestock, and processing 
food-related products, alone or in combination, for own-consumption 
or sale (FAO, 1999; Van Veenhuizen, 2014). Urban agriculture can take 
different forms depending on the characteristics (types of actors, location, 
products, technology, types of economic activities, and degree of market 
orientation) used for the classification, as nicely developed by Dubelling, 
de Zeeuw, and van Veenhuizen (2010). For instance, depending on 
the location, urban agriculture may take various forms such as home 
gardening, park gardening, and allotment gardening, which is the focus 
of our study.
Urban allotment gardens, herein referred to as urban gardening, may 
increase the dietary diversity of the urban poor by providing ready 
access to vegetables, fruits, and some small livestock. Yet, the degree 
and extent to which urban gardeners pool their resources, protect their 
interests, and organize their collaboration are vital to the successful 
and efficient functioning of urban gardening (Schmidt, 2012). Indeed, 
in many developing countries, a considerable proportion of farmers 
rely on agricultural cooperatives to govern their market transactions 
(Abate, 2018). Farmers set up cooperatives to promote, safeguard, and 
strengthen their oftentimes weak marketing position in society (McCarthy, 
Briscoe, & Ward, 2010). By joining forces and becoming members and 
users of the services provided by their collective organization, farmers 
intend to increase the efficiency of their crop and livestock production. 
These cooperatives manifest themselves in particular contexts, usually in 
response to certain stimuli, for example, market failures, and they aim to 
achieve specific objectives and goals as defined by the membership (R 
Briscoe et al., 1982). In that sense, cooperatives may increase the market’s 
share, the sale, the bargaining power, and the market information for 
their members. In the same vein, cooperatives may also reduce external 
shocks such as the hold-up problem, which may be induced by competitive 
markets, and the transaction costs in general. The cooperative model in 
agriculture can, therefore, empower producers and improve their quality 
of life and enhance their economic viability through social organization 
(Ortmann & King, 2007). The cooperative model provides a framework 
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that offers scale to farmers, which brings associated advantages that 
would not be achieved if acting individually (Birchall & Ketilson, 2009; 
Robert Briscoe & Ward, 2000; Kormelinck, Plaisier, Muradian, & Ruben, 
2016; Tefera, Bijman, & Slingerland, 2017).
Evidence shows that the two main purposes of agricultural cooperatives 
in developing countries are to enhance the market participation of 
smallholder farmers and improve their bargaining positions through 
leveraging collective action (Berdegué, 2001; Chen, Jhabvala, Kanbur, & 
Richards, 2007; Constantine Iliopoulos & Valentinov, 2018; World Bank, 
2007). Furthermore, Fanasch and Frick (2018) listed three advantages of 
cooperatives as follows: economies of scale, reduction of transaction costs, 
and avoidance of hold-up situations. First, due to its size, a cooperative can 
realize economies of scale because the members of the cooperatives can 
pool resources, which allows the cooperative to offer access to otherwise 
unavailable technology, as well as information and consulting services 
(Cazzuffi & Moradi, 2012). The shared resources can be of any kind—such 
as technical equipment or buildings, reputation, or bargaining power 
(Fanasch & Frick, 2018)—and the services offered by the cooperative can be 
typically cheaper for small farmers who, individually, would be incapable 
of affording these services (Valentinov, 2007). Second, cooperatives can 
significantly reduce their individual members’ transaction costs (Bonus, 
1986; Staatz, 1987), allowing more efficient bargaining when purchasing 
and selling commodities or services (Bonin, Jones, & Putterman, 1993; 
Karantininis & Zago, 2001). Because cooperatives often purchase large 
quantities of raw materials or intermediate products, they are in a better 
bargaining position than individuals and, in turn, can often negotiate 
considerable quantity discounts (Fanasch & Frick, 2018). As a result of this 
advantage, the cooperative can increase profit margins for members by 
selling their products at higher prices and yielding higher margins because 
of lower transaction costs (Gentzoglanis, 1997). Cakir and Balagtas (2012) 
showed that agricultural cooperatives in the United States were able to 
increase the price of milk above marginal costs. Third, membership in 
a cooperative helps to avoid hold-up situations that arise when a party 
exercises market power and distorts the market prices (Albanese, Navarra, 
& Tortia, 2015). Indeed, members of a cooperative can be assured that 
they will be paid the ex-ante agreed price (Fanasch & Frick, 2018).
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In African countries, attempts by governments to organize farmers into 
cooperatives have increased in recent years. For instance, in Ethiopia, 
agricultural cooperatives are accepted policy instruments for collective 
input purchase and output marketization for smallholder farmers and 
account for about 90% of modern input supply and more than 10% of 
the marketing of agricultural surplus in the country (Bernard, Taffesse, & 
Gabre‐Madhin, 2008; Rashid, Tefera, Minot, & Ayele, 2013). In South 
Africa, the government signed into law, on August 2005, a new act to 
promote the use of cooperatives as organizations that could help enhance 
the development of small-scale farmers and other communities in the 
country (Ortmann & King, 2007). In Namibia, the government promotes 
the use of cooperatives as business organizations that can help in the 
development of farmers through the National Cooperative Policy (2012) 
and also assists in developing entrepreneurial, organizational, and 
managerial skills for farmers who are members of cooperatives (Thomas 
& Hangula, 2011). This is also the case in the Republic of Benin, hereafter 
referred to as Benin, which recently (December 2010) signed into law, 
in collaboration with other member states, the Ninth Uniform Act of the 
Organization for the Harmonization of Business Law in Africa (entitled 
the Uniform Act Relating to Cooperative Enterprises, applicable to all 
economic sectors) (OHADA, 2011).
Despite this, compliance with the legislation among farmers in Benin 
is very weak due to three reasons (Gning & Larue, 2014). First, the 
legislation does not apply solely to agriculture, and therefore some 
of its provisions are difficult to apply to the reality of the sector. For 
example, the legislation is quite strict in terms of its requirements for the 
management of cooperative enterprises especially about establishing a 
board of directors, which can only be fully applied to a tiny number of 
producer organizations. Second, little consultation with farmers was 
carried out during the drafting stage of the legislation to consider their 
specific challenges, such as organizing a volunteer group to promote 
collective actions. Third and finally, there was a lack of understanding 
of the text by extension officers in popularizing the legislation and 
supporting farmers during the registration and implementation process. 
Solutions to address these challenges are possible (e.g., adaptability of 
conditions to agriculture, technical and institutional support, capacity 
building programs) but require the involvement of farmers, civil society, 
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extension officers, technical and financial partners, and most importantly, 
the government (Gning & Larue, 2014). However, this is not an easy task. 
Following Gning and Larue (2014), support for farmers’ cooperations 
require information on how their members are currently organized and 
function within their organizations. Learning from Ostrom (2009), used 
a broad conception of cooperation for whenever groups try to gain joint 
benefits through collective action, we define cooperations in our study as 
not-institutionalized groups that join forces in a project, i.e., to cooperate 
as an act in itself. The collected information is required as a first step in 
supporting farmers to promote an incremental transition from current 
practices toward a cooperative enterprise rather than imposing an abrupt 
change to their current organizational operation.
Our research addresses the knowledge gap on how urban gardeners 
in Benin are organized and cooperate. We, therefore, aim to explore 
various aspects that might explain successes or failures in the organization 
and functioning of cooperative structures that prevail in urban allotment 
gardens. Our study stems from local knowledge on groups’ management 
to suggest optimal ways for collective actions in the transition from 
cooperations to cooperatives that can inform policymaking. We, therefore, 
conducted a survey among 261 experienced gardeners in two cities in 
Benin to elicit information on the organization of cooperations’ structure. 
This research compares our findings with international standards on 
cooperative organizations and the results of a literature survey to suggest 
practical solutions that improve cooperation among gardeners.
The set of cooperatives principles of the International Cooperative 
Alliance (ICA) provides us with a useful instrument to judge the level of 
organization of gardeners’ cooperatives. These principles are guidelines 
by which cooperatives put their values into practice in meeting their 
members’ economic, social, cultural, and environmental needs. They are 
universal and interdependent, and their application may vary, not just 
across cultures and traditions but also with the size, stage of development, 
and focus of the cooperatives (Kurimoto et al., 2015). The seven principles 
are named as follows, respectively: voluntary and open membership; 
democratic member control; member economic participation; autonomy 
and independence; education, training, and information; cooperation 
among cooperatives; and concern for community (Kurimoto et al., 2015). 
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In the first principle, cooperatives are voluntary organizations, open to all 
persons able to use their services and willing to accept the responsibilities 
of membership, without gender, social, racial, political, or religious 
discrimination. In the second principle, cooperatives are democratic 
organizations controlled by their members, who actively participate in 
setting their policies and making decisions. Men and women serving as 
elected representatives are accountable to the membership. In primary 
cooperatives, members have equal voting rights (one member, one vote), 
and cooperatives at other levels are also organized in a democratic 
manner. In the third principle, members contribute equitably to, and 
democratically control, the capital of their cooperative. At least some part 
of that capital is usually the common property of the cooperative. Members 
usually receive limited compensation, if any, on capital subscribed as a 
condition of membership. Members allocate surpluses for any or all of the 
following purposes: developing their cooperative, possibly by setting up 
reserves, at least part of which would be indivisible; benefiting members 
in proportion to their transactions within the cooperative; and supporting 
other activities approved by the membership. The fourth principle states 
that cooperatives are autonomous, self-help organizations controlled by 
their members. If they enter into agreements with other organizations, 
including governments, or raise capital from external sources, they do so 
on terms that ensure democratic control by their members and maintain 
their cooperative autonomy. In the fifth principle, cooperatives provide 
education and training for their members, elected representatives, 
managers, and employees so they can contribute effectively to the 
development of their cooperatives. Cooperatives inform the general 
public—particularly young people and opinion leaders—about the nature 
and benefits of cooperation. The sixth principle states that cooperatives 
serve their members most effectively and strengthen the cooperative 
movement by working together through local, national, regional, and 
international structures. In the last principle, cooperatives work for the 
sustainable development of their communities through policies approved 
by their members.
In addition, we answer the question of how cooperations of gardeners 
function by comparing survey results with the salient details found in the 
literature. Finally, our research builds on the work of Cook (1995) about the 
life cycle theory of agricultural cooperatives to better inform policies on 
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the current stage of evolution of cooperations and supportive measures. 
Cook (1995) proposed a dynamic, path-dependent five-stage model 
to assess the evolution of cooperatives. These five stages are named as 
follows: economic justification; organizational design; growth, glory, and 
heterogeneity; recognition and introspection; and choice (Cook, 2018; 
C Iliopoulos & Cook, 2005; Constantine Iliopoulos & Valentinov, 2018). 
Stage one justifies the economic reasons for producer collective action: (a) 
attempts to improve low prices or to lower input prices caused by excess 
supply/shortage of the respective commodity, or (b) low/high prices 
caused by monopolistic/monopsonistic behavior emanating from market 
failure. In stage two, cooperatives that formed to ameliorate low prices 
because of excess supplies/demand historically were ineffective because 
of their inability to control or affect supply/demand without government 
support. Consequently, the agricultural cooperatives that survived have 
their roots in attempting to ameliorate market failures. In stage three, the 
surviving cooperatives, after succeeding to correct for market failures, 
modify their strategies. By trying to minimize their costs and invest in 
capital-intensive industries, in order to be competitive and thus better 
serve their members, cooperatives are faced with emerging and vaguely 
defined property rights challenges. In stage four, cooperative decision-
makers become aware of the property rights constraints and conclude 
that they have three options: (a) exit; (b) continue, but modify their current 
organizational structure; or (c) radical restructuring. During stage five, the 
cooperative leadership chooses between the above options.
This paper is organized as follows. Section 2 reports on the methods 
used for this study, concerning the selection of study areas, sampling, 
survey implementation, and data processing. Section 3 discusses the 
results in the following categories: organization among urban gardeners, 
management, responsibility for common tasks, acquisition of urban garden 
areas, purchasing inputs, transport and sale of products, access to credit, 
and validation. Section 4 confronts the survey findings with the principles 
of ICA, discusses the functioning of cooperations by comparing survey 
findings and the literature and, finally, provides policy recommendations 
after analyzing the stages of development according to Cook’s life cycle 
theory. Section 5 concludes and indicates the future implications of the 
research.
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6.2  Materials and Methods
6.2.1  Study Areas
We conducted the study in two cities in southern Benin: Cotonou and Porto-
Novo. The two cities were selected because they were the most densely 
populated urban areas in the country (INSAE, 2016). Cotonou is the seat 
of government, whereas Porto-Novo is the capital city. Cotonou is Benin’s 
most populous city and the country’s economic center. The city is located 
between the Atlantic Ocean and Lake Nokoué in the south-eastern part 
of the country. The city hosts a free trade zone in the interior that allows 
landlocked Saharan states to exchange goods (WorldAtlas, accessed 
2018). Porto-Novo is located in an inlet on the Gulf of Guinea and is 
also a thriving center of commerce, especially with Nigeria (WorldAtlas, 
accessed 2018).
6.2.2  Sampling
We decided to work with urban allotment gardens where local agencies 
of the Ministry of Agriculture provide their extension services because this 
would make it easier to collect information on the population of our study. 
We found that the Ministry provides agricultural advice to 29 allotment 
gardens in the two cities, and we included all gardens (Figure 14) in our 
study.
 Figure 14   An urban garden with an irrigation system (left) and a gardener watering the 
plots (right).
The allotment gardens had a total of 828 urban gardeners, and we used 
the formula of Yamane (1973)  to calculate the sample 
size and obtained 270 respondents. However, because the sample 
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size exceeded 5% of the population, Cochran (1977) correction formula 
(  n/(1 + n/N)) was used to calculate the final sample size which, gave 
204 respondents. Afterward, we applied a two-stage stratified random 
sampling. First, we determined the share of urban gardeners over the 
two cities with respect to the total number of urban gardeners. Next, we 
determined the share of urban gardeners over the allotment gardens 
per city. Multiplication of both shares with the desired number of urban 
gardeners to be interviewed gave the number of randomly selected 
gardeners per allotment garden (Table 16). We also chose to randomly 
interview at least three members per garden and adjusted the sample 
size accordingly. We obtained 261 gardeners for the survey in total. The 
selection of respondents was conducted at random with replacements, if 
required (i.e., in case a participant was not available, another person was 
randomly chosen) and with the possibility of repeat.
 Table 16   Survey sample
City Number of Gardens Study Population
Study Sample
Count Percent
Cotonou 9 619 189 72.41
Porto-Novo 20 209 72 27.59
Total 29 828 261 100.00
6.2.3  Survey Implementation
We designed the survey in spreadsheet format with validated lists in 
scroll-down menus as a standard response with dedicated fields for open 
answers. Inserted data were stored in a vector format that facilitated 
further processing. We provided the enumerators with survey instructions 
about using the hard copy of the questionnaire in the field, filling in the 
digital questionnaire to store data, applying sampling schemes to choose 
respondents randomly in the field, and approaching the gardeners by 
gaining their trust and dealing tactfully with controversial answers. We 
also wrote a storyline to introduce the purpose of the survey, its processing 
and translation into policy measures, and the follow-up of the research 
through active participation of the gardeners.
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6.2.4  Data Processing and Analysis
We processed the data using Minitab 14 in three steps. First, the collated 
output was read as a vector and labeled according to the questions’ codes. 
Second, categorical answers were harmonized in standard formats and 
presented as frequencies, whereas numerical answers were processed 
and presented as a mean and quartiles. To disclose specific experiences 
among gardeners, we created the annex tables (Appendix A) and 
referred to them in the results section to account for additional responses 
that provided further explanations to the main responses; further details 
are in a working document (Houessou et al., 2019). After data processing, 
we organized a focus group discussion with 22 participants: 20 male and 
female gardeners and two experts from local agencies of the Ministry of 
Agriculture of the two cities. The aim was to discuss and verify the main 
findings of the study.
Concerning the analysis of our findings, we compared the organizational 
structures of the cooperations of urban gardeners to the prevailing 
principles of ICA (Kurimoto et al., 2015), which are considered as a 
guide for successful cooperatives (Mazzarol, Clark, Reboud, & Limnios, 
2018) if followed with fidelity. The functioning of the organizations was 
evaluated against various sources derived from literature on organization 
and management science. In this paper, we related the life cycle theory 
of Cook (1995, 2018) to the current situation of cooperations to interpret 
the stage of their evolution and formulate interventions for their long-term 
functioning.
6.3  Results
6.3.1  Organization among Gardeners
A majority (89 percent) of respondents indicated that they were 
organized in a group (Table 17). Of those, 94 percent belonged to a formal 
cooperation (Table A1). Among respondents, 50 percent of the organized 
groups had 42 members or fewer, with, on average, 37 men or fewer and 
5 women or fewer. Three-quarters (75 percent) of the organized groups 
had 60 members or fewer, with 54 men or fewer and 10 women or fewer 
(Table A2).
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 Table 17   Organization among gardeners





Of the respondents, 76 percent of the group members paid a membership 
fee regularly (Table A3). The frequency of the fee varied per group, but 
the three most prevalent periods were monthly (31 percent), yearly (26 
percent), and weekly (20 percent) (Table A4). On average, 75 percent of 
gardeners paid XOF 2 500 (3.8 euros) and XOF 500 (0.76 euro) per month 
and week, respectively, for the membership fee, whereas the reported 
yearly fee was unclear (Table A5). Among the purposes associated with 
the membership fee, two main reasons were the purchase of fertilizer 
(43 percent) and the purchase of seeds (36 percent) (Table A6 and A7). 
These figures show a sense of organization among most gardeners who 
were members of cooperations and paid a regular membership fee to the 
organization.
6.3.2  Authority of the Management Board
Almost all members (99 percent) organized in a group indicated that 
the organization had a management committee (Table 18), of which 50 
percent elected the committee, whereas the other 50 percent showed a 
diverse leadership choice—formed by first occupants (9 percent), elders 
(17 percent), and others (74 percent)—such as by management ability, 
honesty, or simple designation (Table A8–A10).
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 Table 18   Existence of a management committee






In any case, 76 percent of those recognizing the existence of management 
indicated that the committee had a term of office (Table A11). Ninety-six 
percent of those organized in a group acknowledge the authority of the 
leader or board (Table A12 and A13). We may conclude that gardeners 
widely recognize the authority of the management team.
6.3.3  Responsibility for Common Tasks
Of members who were organized in a group, 95 percent indicated that they 
shared the responsibility for common tasks (site surveillance, participation 
in meetings, and offering labor help to other members) (Table 19), but in 
practice, only 84 percent complied with the assigned tasks (Table A14).
 Table 19   Share of the responsibility for common tasks
D1.6 Do You Share the Responsibility for Common Tasks (Site Surveillance, Participation 






To better understand the management aspect, gardeners were asked 
whether the groups had a constitution and an agreement on the rules of 
ownership. A majority—98 percent—indicated that their organization 
had a constitution, but only 44 percent had an agreement on the rules of 
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ownership (individual plots or communal lands/fair share of profits) (Table 
A15 and A16) The figures show that, possibly, cooperations avail of a legal 
framework and arrange to a certain extent their land tenure.
6.3.4  Means of Acquisition of the Gardening Area
Fifty percent of gardeners had a free access contract (they did not pay 
a contribution for their participation) on the land where they garden, 
whereas 39 percent had free access without a contract. In addition, 7 
percent leased the area, 3 percent obtained the area through donation, 
and 2 percent indicated that the area belonged to a member’s parent or a 
private person (Table 20). Gardeners with a free access contract obtained 
it from public institutions (70 percent), private persons (12 percent), private 
institutions (11 percent), or others (4 percent) (Table A20 and A21).
 Table 20   Means of acquisition of the gardening area
D2. How Did You Get the Area Where You Garden?
D2 Count Percent
Lease contract 17 6.51
Free access contract 130 49.81
Donation 7 2.68
Belonged to a member’s parent 3 1.15
Belonged to a private person 1 0.38
Free access without contract 101 38.70
Na 2 0.76
N = 261
The contract was written or verbal for 39 percent, but many respondents 
did not know the duration of the contract (Table A22 and A23). Those with 
a lease contract mostly had a written or verbal contract; 50 percent paid 
XOF 4 000 (6.10 euros) or less, and 75 percent paid XOF 7 000 (10.67 
euros) or less per month (Table A17 and A19). The duration of the contract 
was two years or less for 50 percent and five years or less for 75 percent 
(Table A18). In all cases, gardeners had been working on the area for 
14 years on average, with 50 percent working for 10 years or less and 
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75 percent for 20 years or less (Table A24). Although the free access 
contract was not clearly defined in most cases, gardeners had been 
working continuously for more than 10 years. We may conclude that 
gardeners probably negotiate well to obtain plots for their activity.
6.3.5  Methods of Purchasing Inputs
More than three-quarters—77 percent—of gardeners purchased their 
own inputs individually, whereas 20 percent had a joint purchase 
arrangement, and 2 percent employed both methods (Table 21). Of those 
who jointly purchased their inputs, 89 percent were satisfied with the 
organization, whereas the remainder (11 percent) cited two reasons for 
their dissatisfaction—the quantity did not suit their needs and they did not 
trust the management team or other members (Table A25 and A26).
 Table 21   Methods of purchase of inputs
D3. How Do You Purchase the Seeds and Fertilizer?
Count Percent
Joint purchase 53 20.31
Individual purchase 200 76.63
Others (both methods) 5 1.92
Na 3 1.15
N = 261
Of those who individually purchased their inputs, 73 percent were satisfied 
with this method, whereas the rest were willing to make a joint purchase 
(Table A27 and A28). We may conclude that most gardeners currently 
purchase their inputs individually.
6.3.6  Methods of Transport of Produce
Depending on sale opportunities, gardeners employed different methods 
to organize the transport of their produce to clients (retailers, hotels, 
restaurants). For example, 67 percent of gardeners sold their production 
on farm, whereas 26 percent used their own transport, 2 percent leased 
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a taxi (motorbike or car), and 5 percent combined different methods 
(delivery, own transport, and on farm) to transport their production (Table 
A29).
6.3.7  Methods of Sale of Produce
Ninety-two percent of gardeners sold their produce individually, whereas 
5 percent made a joint sale, 1 percent sold under contract, and 1 percent 
combined individual and under-contract sales (Table 22). Of the gardeners 
who jointly sold their produce, most of them were satisfied, whereas the 
rest indicated three reasons for their dissatisfaction—they did not trust the 
management team or other members, the period of sale was later than 
their harvest period, and they did not agree with the low sale price (Table 
A30 and A31).
 Table 22   Methods of sale of produce
D5. How Do You Sell the Produce?
D5 Count Percent
Joint sales 12 4.60
Individual sales 241 92.34
Under contract 2 0.77
Others (individual sale & under contract) 2 0.77
Na 4 1.53
N = 261
Of gardeners who sold their produce individually, 86 percent were 
satisfied, whereas the rest were mostly willing to make a joint sale 
(Table A32 and A33). The remainder of dissatisfied gardeners who sold 
individually and who were not willing to make a joint sale gave four 
reasons—they did not trust the management team or other members, they 
did not produce the same crops as other members, they had more liberty 
on the price, and they wanted to avoid quarrels (Table A34).
How to transition from cooperations to cooperatives: a case study of the factors 
impacting the organization of urban gardeners in Benin
186
CHAPTER 6
6.3.8  Credit Sources from Financial Institutions
Credit is of high importance for the gardening activity. Sixty percent 
of gardeners indicated that they had obtained credit from financial 
institutions, whereas 9 percent indicated that they obtained credit 
through a ‘tontine’ (In a simple tontine, a group of investors pool their 
money together to buy a portfolio of investments, and, as investors die, 
their shares are forfeited, with the entire fund going to the last surviving 
investor [(FORMAN & SABIN, 2014))/informal group, 3 percent obtained 
credit from family members, and 19 percent had no access to credit (Table 
23). Gardeners obtaining credit from a tontine/informal group and family 
members indicated that they chose this route because it was less risky, they 
had no guarantee, it had a low interest rate, and other reasons such as the 
desire to avoid long administrative procedures in financial institutions or 
because they had no access to formal credit (Table A35 and A36).
 Table 23   Credit from financial institutions
D6. Where Do You Get the Credit for Production?
D6 Count Percent
From financial institutions 156 59.77
From a tontine/informal group 24 9.20
From family members 7 2.68
No access to credit 50 19.16
Na 24 9.20
N = 261
Gardeners indicated that they obtained credit either in a group (74 percent) 
or alone (20 percent) or both in a group and alone (2 percent) (Table A37 
and A38). When respondents were asked why they did not obtain credit in 
a group, they indicated different reasons: they depend on other members 
before obtaining formal credit, they would not actually obtain the amount 
they needed, they did not trust the management team or other members, 
and other reasons (e.g., we just started to obtain credit as a group) 
(Table A39). Of those who obtained credit for production, 40 percent 
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indicated that the credit suited their needs (Table A40). Of those who 
were not satisfied with the credit, 79 percent indicated they were willing to 
obtain credit as a group (Table A41). Those who were not willing to obtain 
credit as a group cited different reasons—they depend on other members 
before obtaining additional credit, they did not trust the management 
team or other members anymore, and other reasons such as credit was 
insufficient and the high costs of credit (Table A42 and A43). We may 
conclude that most gardeners self-organize themselves well to obtain 
credit as a group. However, the amount of credit is insufficient for most of 
them, and they are willing to obtain more credit as a group.
Gardeners used the credit for different purposes, but a high number of 
them (80 percent) used the credit for a combination of purposes (Table 24), 
such as purchase of fertilizer, seeds, pesticides, and garden equipment 
(61 percent) or fertilizer, seeds, and pesticides (36 percent) (Table A44). 
Regarding flexibility, 66 percent of gardeners indicated that they used the 
credit for its original purpose, whereas 23 percent sometimes changed the 
credit for unforeseen costs, crises at home, or their own needs (Table A45 
and A46). Among the latter gardeners (23 percent), in the previous year, 
unexpected changes hit 28 percent of them once, twice for 42 percent, 
three times for 19 percent, and four times or more for 5 percent (Table 
A47). We may conclude that most gardeners assign multiple functions to 
the credit and use it for its original purpose.
 Table 24   Purpose of the credit
6.3 For What Do You Use the Credit? (More Than One Answer Possible)
D63 Count Percent
Purchase of fertilizer 6 3.21
Purchase of seeds 7 3.74
Purchase of garden equipment 8 4.28
A combination 149 79.68
Na 17 9.09
N = 187
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A focus group discussion (FGD) with 22 participants (20 male and 
female gardeners and two experts from local agencies of the Ministry 
of Agriculture of Cotonou and Porto-Novo) was organized to verify and 
discuss the main findings of the study on the organization, management, 
joint ventures and lack of credit for gardening. The discussions were 
summarized in the following points, and recommendations were added 
in the discussion section.
Good sense of organization and management (77 percent). The 
participants confirmed this finding and indicated that they were organized 
in cooperations that were registered and had bank accounts to receive 
their membership fees. The frequency of these fees’ payments varied 
widely. In general, they indicated that the fees allowed them to make 
loans to members or to provide guarantees for taking credit, but this was 
not effective due to a lack of trust between members. They also indicated 
that there was good cohesion between their communal, departmental, 
and national representations.
Few gardeners formed joint ventures/partnerships to purchase inputs 
(23 percent) or sell produce (8 percent). The participants confirmed this 
result and explained that gardeners within the cooperations had different 
sale perspectives. Therefore, each gardener decided what to produce 
because the sale perspectives varied per product and per period, which 
did not easily enable joint sales. They also indicated the lack of land 
and the fact that the cultivated areas were scattered as two additional 
factors that prevented joint partnerships. In addition, they indicated the 
dissimilarity in the production itineraries as a brake on joint ventures 
because the products were ready at different times and the quality of the 
products sometimes differed among gardeners.
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Credit was insufficient and unsuitable for urban gardeners (60 percent). 
The gardeners confirmed the finding and added that besides the fact that 
the credit was insufficient, the conditions to obtain it were unsuitable for 
gardening (no deferred period, high interest rates, and short repayment 
period). They added that the reluctance of many financial structures to 
provide loans to gardeners was a constraint on them obtaining credit.
6.4  Discussion
The survey brought to light some notable insights on the gardening 
activity in two big cities of Benin on the following aspects: organization, 
functioning, and gaps in policy support.
6.4.1  How Are Urban Gardeners Organized?
There is a sense of need to collaborate among gardeners who, are mostly 
organized in cooperations and regularly subscribe (weekly, monthly, 
yearly) to a membership fee. This membership fee is intended to purchase 
fertilizer and seeds, but in practice gardeners individually purchase the 
needed inputs. The cooperations in most of the cases have a management 
team, elected in 50 percent of the cases. Gardeners also recognize the 
authority of the management team, share the responsibility for common 
tasks (site surveillance, participation in meetings, and offering help to other 
members) and have a constitution. The Focus Group Discussions (FGD) 
added that most of their cooperations are registered with the ministry of 
agriculture and have bank accounts that collect membership fees. Besides 
purchases, the fees are also aimed to provide guarantees for taking credit 
but, this is not effective due to a lack of trust between members. They 
also indicated that there is good cohesion between their communal and 
national representations. These elements provide a clear picture of the 
current situation, which can be compared with the seven principles put in 
place by ICA (Table 25). We may conclude that the management systems 
of cooperations are well structured in principle and most groups meet most 
of the principles. However, the cooperations have room for improvement 
on the following aspects: agreement on rules of ownership, member 
control, economic participation, autonomy, and concern for community.
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 Table 25   Comparison between ICA principles for cooperatives and urban gardeners’  
 organizations
ICA Cooperative Principles 29 Gardeners’ Organizations
Voluntary and open membership Present
Democratic member control Present in some
Member economic participation Present in some
Autonomy and independence Present in some
Education, training, and information Present in some
Cooperation among cooperatives Present
Concern for community Not present
Source: Adapted from Kurimoto et al. (2015).
6.4.2  How Do Urban Gardeners’ Cooperations Function?
Our research found that very few gardeners form joint partnerships to 
purchase inputs and sell produce. We assume that this situation would 
increase their transaction costs and make room for financial incentives that 
encourage gardeners to form joint ventures to deal with outside partners 
(suppliers, clients). For instance, successful examples of effective collective 
actions on rural farmers’ income can be found in Benin within cashew nuts 
farmers (Mensah, Karantininis, Adégbidi, & Okello, 2012) and paddy 
rice producers (Arouna, 2018), in Namibia (Thomas & Hangula, 2011), 
in South Africa (Ortmann & King, 2007), in Kenya within dairy farmers 
(Staal, Delgado, & Nicholson, 1997), in Ethiopia (Abate, 2018), and in the 
Andean region of South America within potato farmers (Devaux et al., 
2009). Although, these examples are mostly for commercial and staple 
products (coffee, cashew nuts, potatoes, paddy rice), they provided 
evidence that participation in the market was one of the important factors 
that determined farmers’ commitment in collective actions. Thus, these 
examples represent interesting case studies that can be used to convince 
gardeners on the economic benefits of engaging in joint ventures with 
their cooperations. In addition, there is a high and diversified demand for 
fruits and vegetables on the market (Houessou et al., 2019), which also 
represents a nice incentive for gardeners. Already, gardeners who are 
dissatisfied with individual marketing experiences are willing to enter joint 
ventures if, in general, the issues of mistrust regarding members and the 
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management team and adaptation to their needs are tackled. Hence, 
this may constitute a first entry point to experiment with joint ventures that 
may also influence the transport of produce, which is currently diversely 
dealt with by gardeners (own transport, taxi rental, etc.). Furthermore, 
our findings provide nice examples of joint ventures and showed that 
most gardeners who obtained credit, though insufficient, from financial 
institutions bargained as a group. This additional incentive corroborates 
the argument that collective actions may actually assure a common 
interest and provide assurance to a wide group of involved people. In 
that perspective, support from the national economic policy may also be 
needed to facilitate credit for farming which, in return, may indirectly have 
positive effects on collective actions among gardeners.
6.4.3  How Can Policies Better Support Cooperations in Making 
Successful Ventures?
Although the development of successful agricultural cooperatives requires 
efforts from various stakeholders—farmers, civil society, extension officers, 
scientists, policymakers, and technical and financial partners—policy 
support is needed to help urban gardeners sustainably develop their 
cooperations (Gning & Larue, 2014). From that perspective, suggesting 
relevant policy interventions may require more knowledge on the current 
development stage of urban cooperations. We, therefore, used the life 
cycle theory of Cook (1995, 2018) to assess the evolution of gardeners’ 
groups and formulate better interventions for their long-term functioning 
toward genuine cooperatives (Table 26). By comparing the five stages of 
the life cycle to the current situation of cooperations, we may conclude 
that urban cooperations are still in the early stages of development and 
are facing internal constraints substantiated by two factors: small, joint 
partnerships to improve bargaining power and the vaguely defined 
rules of ownership among members. We may, therefore, recommend 
that policies foster collective actions among gardeners to improve their 
incomes and livelihoods. Although the task is difficult to organize and 
manage, the literature proposes guidelines and conditions to enhance 
the success of collective marketing. For example, Markelova, Meinzen-
Dick, Hellin, and Dohrn (2009) reviewed the literature on a special issue 
and found that besides groups characteristics, it is often required that the 
public sector provides both financial and capacity building to farmers 
and that policies ensure their access to stable and competitive markets. 
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In a study in Meso-America, Hellin, Lundy, and Meijer (2009) also 
highlighted the central role of governments in determining how markets 
should function to create an enabling policy environment, especially in the 
vegetables sector, characterized by high transaction costs. In the same 
perspective, the FGD corroborated the latter conditions and pointed out 
three recommendations for local and national agricultural policies that 
may encourage gardeners in succeeding in their endeavors. First, creation 
of gardening markets by municipalities where gardeners can route their 
products for sale to facilitate aggregation of gardeners’ harvests within 
their cooperations. Second, reduction of vegetable imports by national 
policymakers may increase and protect the demand for vegetables 
and thereby gardeners’ incomes. This recommendation may learn from 
the European Common Agricultural Policy Reform and the unexpected 
outputs of protectionist measures where subsidies and taxation did not 
systematically increase the demand for fruits and vegetables. Rather, 
these measures must be combined with consumer information provision 
about healthy diets to succeed (Recanati, Maughan, Pedrotti, Dembska, 
& Antonelli, 2018). The last recommendation refers to raising awareness 
among gardeners about the best ways to manage their cooperations and 
effectively make collective actions.
 Table 26   Comparing Cook’s stages of the cooperative life cycle to the current situation
Stages of Life Cycle Current Situation
Phase one: Economic justification Completed
Phase two: Organizational design Ongoing/Completed
Phase three: Growth, glory, and heterogeneity Ongoing
Phase four: Recognition and introspection Not yet
Phase five: Choice Not yet
Source: Adapted from Cook (2018).
Moreover, sensitization and capacity-building of gardeners on marketing, 
conflict management, partnership and, especially, financial management 
are important to avoid situations where the few financial institutions 
consider financing to be too risky and decide to stop the venture. Indeed, 
our findings showed that about a quarter of gardeners modify their credit 
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purposes when unforeseen costs or crises arise at home. As a result, this 
unfortunate situation may discourage financial institutions from investing 
in agriculture. We therefore recommend that, beyond gardeners’ efforts 
to improve cooperation, agricultural and economic policies support 
the process as follows: assigning extension workers to gardeners to 
emphasize financial management to ensure long-term sustainability even 
in the absence of outside partners; and establishing a guarantee fund, 
which may encourage financial institutions to take more risks in agriculture 
financing. These recommendations are consistent with the literature on 
agricultural cooperatives, which emphasizes the importance of capacity 
building programs in enhancing collective actions. For instance, recent 
quantitative studies on the impact of collective marketing of paddy rice 
on the livelihoods of smallholders farmers in Benin (Arouna, 2018) and the 
analysis of factors affecting proper functioning of smallholder cooperatives 
in the Limpopo Province of South Africa (Thaba, Anim, & Tshikororo, 2016) 
concluded that better training through extension officers on technical skills 
such as financial management and conflict management is one of the 
important factors that may sustain cooperations. These recommendations 
may also learn from the European Common Agricultural Policy Reform and 
the unexpected outputs of financing measures, where eligibility criteria 
eliminated small and vulnerable farmers from technical and financial 
support (Devlin & Wheatley, 2017). Therefore, it is vital that policy 
measures explore and adapt the recommendations to the local settings.
Our study is replicable in other contexts thanks to its methodology that 
clearly described the transdisciplinary approach that combined academic 
knowledge and local knowledge to create a common knowledge base 
that can inform policies. In addition, the stratified random selection made 
the results generalizable to the entire population of urban gardeners 
of the two cities. Therefore, our research is worth spreading because 
the conclusions would guide current cooperations, practitioners, and 
policymakers in an incremental transition to genuine cooperatives. 
Furthermore, because our study cities were the most urbanized areas 
in the country, we suspect similar observations in other urban settings in 
the country, which makes our conclusions useful to other cooperations in 
similar situations. Moreover, our research found that urban gardeners, 
within their cooperations, mostly made their decisions individually (e.g., 
cultivated crops, type of fertilizer to use, marketing) and collectively 
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(e.g., protection, land acquisition). Hence, future endeavors to improve 
cooperation among gardeners requires a deep study of the effects of 
individual and collective decision-making on cooperatives’ performance. 
Additionally, future research could concentrate on the development of 
value chains that can be jointly organized by participating gardeners.
6.5  Conclusions and Way Forward
Our research attempted to contribute to the international debate on the 
management of urban agriculture through development of cooperatives 
in developing countries. We explored and compared international 
standards to prevailing organizations and their functioning among 261 
gardeners in two cities in Benin. We found that most urban gardeners 
were well organized and established good management rules that may 
help their cooperations thrive in the future. Nevertheless, they still had to 
improve their functioning by enhancing collective actions that may truly 
leverage their bargaining power, reduce transaction costs, and improve 
incomes and livelihoods. However, enhancing collective actions within 
their cooperations would not be an easy task and requires coordinated 
efforts from various stakeholders—gardeners, civil society, scientists, 
policymakers, and technical and financial partners—to help urban 
gardeners succeed sustainably in their cooperations. We recommended 
that (i) national agricultural policies focus on assigning extension workers 
to build continuously the capacities of gardeners on collective actions and 
on reducing vegetables imports to increase and protect the demand for 
vegetables; (ii) local agricultural policies focus on creating gardening 
markets where gardeners can route their products for sale to facilitate 
aggregation of gardeners’ harvests within their cooperations; and (iii) 
national economic policies support agriculture by establishing a guarantee 
fund within financial institutions to invest in agriculture financing and 
encourage joint access by gardeners, which indirectly promote collective 
actions.
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 Table A1   Type of organizations
D1.1 What Is the Type of Organization?
D11 Count Percent




 Table A2   Members of the organization
D1.2 How Many Persons Are Members of the Organization?
D1.2.1 How Many Men Are Members of the Organization?
D1.2.2 How Many Women Are Members of the Organization?
Variable Count N * Mean Minimum Q1 Median Q3 Maximum
D12 229 3 73.48 6.00 12.00 42.00 60.00 400.00
D121 226 6 58.95 0.000000000 9.00 37.00 54.00 310.00
D122 229 6 14.74 0.000000000 3.00 5.00 10.00 100.00
*Missing information
 Table A3   Membership fees
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 Table A4   Membership fees: periodicity









When needed 10 5.59
Yearly 46 25.70
N = 179
 Table A5   Membership fees: paid contributions, respectively, by month, year, and week
D1.3.2 What Contribution Do You Pay to the Group per Period?
Variable Count N * Mean Minimum Q1 Median Q3 Maximum
D132 55 0 1844 200 1000 1500 2500 10000
D132_1 46 0 2846 100 2000 2000 2000 12000
D132_2 36 0 438.9 100.0 500.0 500.0 500.0 500.0
*Missing information
 Table A6    Membership fees: purpose of the contribution (first choice)
D1.3.3 What Is the Contribution Fee For? (More Than One Answer Possible)
D133_8 Count Percent
Common land lease 4 2.23
Common land purchase 19 10.61
Purchase of fertilizer 77 43.02
Purchase of seeds 5 2.79
Purchase of garden equipment 14 7.82
Credit to members 6 3.35
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 Table A7   Membership fees: purpose of the contribution (second choice)
D1.3.3 What Is the Contribution Fee For? (More Than One Answer Possible)
D133_2 Count Percent
Common land purchase 4 2.23
Purchase of fertilizer 8 4.47
Purchase of seeds 65 36.31
Purchase of garden equipment 7 3.91
Credit to members 9 5.03
Social help to members 8 4.47
NA 78 43.58
N = 179
 Table A8   Election of the committee.





 Table A9   Election of the committee: formation of the committee
D1.4.2 How Was the Committee Formed?
D142 Count Percent
By the first occupants of the land 10 8.70
By the elders 20 17.39
Others 85 73.91
N = 115
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 Table A10   Election of the committee: other formation of the committee
D142 Others Count Percent
Ability to manage 16 18.82
Honesty 4 4.71
NA 7 8.24
Simple designation 58 68.24
N = 85
 Table A11   Term of the committee





 Table A12   Acknowledgment of the authority of the cooperative leader/board






 Table A13   Acknowledgment of board authority: reason for no acknowledgment
D1.5.1 Why Don’t You Acknowledge the Authority of the Cooperative Leader/Board?
D151 Count Percent
I don’t trust the leader/board 3 33.33
No value addition 5 55.56
NA 1 11.11
N = 9
How to transition from cooperations to cooperatives: a case study of the factors 
impacting the organization of urban gardeners in Benin
200
CHAPTER 6
 Table A14   Share of the responsibility of common tasks: actual practice






 Table A15   Existence of a constitution






 Table A16   Agreement on rules of ownership aspects
D1.9 Is There an Agreement on Rules of Ownership Aspects (Individual Plots or 






 Table A17   Lease contract: amount paid per month
D2.1 How Much CFA per Month Do You Pay for Leasing the Area?
Variable Count N * Mean Minimum Q1 Median Q3 Maximum
D21 17 0 12588 1000 1000 4000 7000 57000
*Missing information
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 Table A18   Lease contract: duration of the contract in years
D2.1 How Long Did You Lease the Area For?
Variable Count N * Mean Minimum Q1 Median Q3 Maximum
D211 16 1 3.563 2.000 2.000 2.000 5.000 10.000
*Missing information
 Table A19   Lease contract: existence of contract





 Table A20   Free access contract: type of owner
D2.2 Who Gives You Free Access?
D22 Count Percent
Private person 16 12.31
Private institution 14 10.77




 Table A21   Free access contract: other types of owners
D22 Others Count Percent
A public institution (ASECNA) 11 8.46
A public space 3 2.31
NA 114 87.69
Unidentified area 2 1.54
N = 130
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 Table A22   Free access contract: duration of the contract in years
D2.2.1 For How Long Is Your Free Access Contract with the Owner (In Years)?
Variable Count N * Mean Minimum Q1 Median Q3 Maximum
D221 17 113 14.84 0.250 1.50 5.00 31.00 50.00
*Missing information
 Table A23   Free access contract: existence of contract
D2.2.2 Is There a Contract (Written or Verbal)?





 Table A24   Number of years of gardening in the area
D2.3 For How Long Have You Worked in the Area (In Years)?
Variable Count N * Mean Minimum Q1 Median Q3 Maximum
D23 190 71 13.674 1.000 6.000 10.000 20.000 45.000
*Missing information
 Table A25   Joint purchase: satisfaction of gardeners








 Table A26   Joint purchase: reason for no satisfaction
D3.1.1 What Is Not Functioning?
D311 Count Percent
The quantity does not suit my need 2 40.00
I don’t trust the management team/ 
other members 1 20.00
NA 2 40.00
N = 5
 Table A27   Individual purchase: satisfaction of gardeners






 Table A28   Individual purchase: willingness to make a joint purchase
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 Table A29   Organization of the transport of produce
D4. How Do You Organize the Transport of the Produce to Clients?
D31 Count Percent
Own transport 67 25.67
Taxi rental 6 2.30
I sell the produce on farm 175 67.05
Others (delivery, own transport, and on farm) 13 4.98
N = 261
 Table A30   Joint sales: satisfaction of gardeners





 Table A31   Joint sales: reason for no satisfaction
D5.1.1 What Is Not Functioning?
D511 Count Percent
I don’t trust the management team/ 
other members 1 25.00
The period of sale does not correspond to my harvest 
period 2 50.00
I don’t agree with the sales price 1 25.00
N = 4
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 Table A32   Individual sales: satisfaction of gardeners






 Table A33   Individual sales: willingness to make a joint sale





 Table A34   Individual sales: reason for the unwillingness
D5.2.2 Would You Like to Make a Joint Sale?
D522 Count Percent
I don’t trust the management team/ 
other members 1 20.00
I don’t produce the same products as the  
other members 1 20.00
I have more liberty on the price 2 40.00
Others (to avoid quarrels) 1 20.00
N = 5
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 Table A35   Credit from tontine and family members: reason for this choice
D6.1. Why Do You Get Your Credit from Tontine/Family Members?
D61 Count Percent
Lack of collateral to get credit from financial institutions 8 25.81
Low interest rate 8 25.81




 Table A36   Credit from tontine and family members: other reasons for this choice
D61 Others Count Percent
Long procedure in financial institution 1 25.00
No access to formal credit 3 75.00
N = 4
 Table A37   Mechanism to obtain credit
D6.2 To Whom Is the Credit Assigned?
D62 Others Count Percent
To a group 138 73.80
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 Table A38   Mechanism to obtain credit: others
D62 Others Count Percent
As a group and alone 4 100.00
N = 4
 Table A39   Reasons for credit not in a group
D6.2.1 Why Don’t You Take Your Credit as a Group?
D621 Others Count Percent
I don’t trust the management team/other members 7 16.67
I will not actually get the amount I need 9 21.43
I depend on other members before getting  
formal credit 17 40.48
Others (we just started to obtain credit as a group) 5 11.90
NA 4 9.52
N = 42
 Table A40   Credit satisfaction








 Table A41   Credit satisfaction: willingness to obtain credit as a group






 Table A42   Credit satisfaction: reasons for the unwillingness to obtain credit in a group
D6.2.4 Why Don’t You Want to Obtain More Credit as a Group? Count Percent
I don’t trust the management team/other members 1 5.56
Because I depend on other members before getting formal credit 14 77.78
Others 3 16.67
N = 18
 Table A43   Credit satisfaction: other reasons for the unwillingness to obtain credit as a 
group
D624 Others Count Percent
Credit not sufficient 2 66.67
High costs for credit 1 33.33
N = 3
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 Table A44   Purpose of the credit: multi-functions
D63 Count Percent
Purchase of fertilizer and purchase of seeds 1 0.67
Purchase of fertilizer; purchase of seeds and purchase of 
pesticides 53 35.57
Purchase of fertilizer; purchase of seeds; purchase of pesticides 
and purchase of garden equipment 91 61.07
Purchase of fertilizer; purchase of seeds and purchase of garden 
equipment 1 0.67
Purchase of seeds; purchase of pesticides and purchase of 
garden equipment 2 1.34
NA 1 0.67
N = 149
 Table A45   Flexibility of the purpose of credit






 Table A46   Flexibility of the purpose of credit: reasons for a change in purpose
D632 Count Percent
When unforeseen costs/distressing situations appear at 
home 40 93.02
Others (own needs) 3 6.98
N = 43
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 Table A47   Frequency of the situation for a change in purpose of credit






Many times 1 2.33
NA 3 6.98
N = 43
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7.  Where do I allocate my urban allotment 
gardens? Development of a site selection tool  
for three cities in Benin
Abstract 
In the context of rapid urbanization, poorer residents in cities across 
low- and middle-income countries increasingly experience food 
and nutrition deficiencies. The United Nations has highlighted urban 
agriculture (UA) as a viable solution to food insecurity,  by empowering 
the urban poor to produce their own fresh foods and make some profit 
from surplus production. Despite its potential role in reducing poverty and 
food insecurity, there appears to be little political will to support urban 
agriculture. This is seen in unclear political mandates that are sustained 
by information gaps on selection criteria for UA sites. The research 
reported here addresses this issue in the form of a decision-making 
support tool that assesses the suitability of cadastral units and informal 
plots for allotment gardens in urban and peri-urban areas. The tool was 
developed and tested for three rapidly expanding cities in Benin, a low-
income country in West Africa, based on an ordered logit model that 
relates a set of 300 expert assessments on site suitability to georeferenced 
information on biophysical and socio-economic characteristics. Soil, land 
use, groundwater depth, vicinity to market and women’s safety were 
significant factors in the assessment. Scaled up across all cadastral units 
and informal sites, the tool generated detailed baseline maps on site 
suitability and availability of areas. Its capacity to support policymakers in 
selecting appropriate sites comes to the fore by reporting changes in site 
suitability under scenarios of improved soil fertility and enhanced safety 
for women.
Keywords: Urban planning; GIS; urban agriculture; cities; Benin; Africa
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It has been argued that urban agriculture (UA) in low- and middle-
income countries contributes to food security and poverty reduction 
by enabling people to produce fresh and nutritious food and reduce 
their food expenditure (Agnes, Louvet, & Bonneau, 2016). There have 
been examples from Gabon (Bayendi-Loudit, Ndoutoume Ndong, & 
Francis, 2017), Democratic Republic of Congo (Musibono et al., 2011) and 
Malaysia (Rezai, Shamsudin, & Mohamed, 2016). UA may also contribute 
to more sustainable and resilient urban communities in view of its pivotal 
role in circular-economy strategies at the city level, while contributing to 
restoring natural cycles and providing environmental services (Ferreira, 
Guilherme, & Ferreira, 2018). Indeed, UA offers an opportunity to process 
a large proportion of urban waste into compost, an organic fertilizer for 
crop production. Ecologically, UA also contributes to reducing the effect of 
‘heat islands’ by creating buffer zones, while city residents appreciate the 
beauty of green areas. However, land pressure in urban and peri-urban 
areas makes it hard to expand UA initiatives because land is dedicated 
primarily to building housing, industries, and other infrastructures. As a 
result, and despite its multiple benefits, UA remains marginalized and 
rural and urban planning protocols are lacking. 
Faced with mounting demand for land for newcomers, wealthy 
households, and large companies, it is increasingly difficult to allocate 
sites for small-scale producers in and around cities. For instance, a recent 
study in Tamale, Ghana showed that the most serious threat to farmers 
posed by urbanization is the reduction of prime agricultural land, with the 
resulting negative effects for agricultural production, food security and 
the standard of living (Nchanji, Müller, Günther, Schritt, & Lueb, 2018). 
An important factor is the virtual absence of rural and urban planning 
schemes to allocate land to UA. There are two main reasons for this. 
First, experience shows the lack of clear mandate for national and local 
authorities to promote and implement urban gardens. Second, authorities 
often lack a structure to appreciate the suitability of sites for UA, making it 
difficult to develop a coherent policy on urban land use and development. 
Benin is a typical case in point due to the place of UA in its cities’ food 
systems. In Benin, UA is of paramount importance for food security and 
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poverty reduction, especially in cities whose populations have grown 
rapidly in recent years (Dassou, Adjahossou, Tchakpa, Vodouhe, & Dansi, 
2019; D. M. Houessou et al., 2019). For instance, while the national 
population growth rate between 2002 and 2013 was 3.5%, it was 
over 6% in newer cities such as Abomey-Calavi, Ouidah, Seme-Kpodji 
(INSAE, 2015). This was caused by internal growth combined with a rural 
exodus and the establishment of newer cities. Though the proportion of 
food-insecure people in Benin’s towns and cities remained at a stable 8% 
in the period 2012–2017, the absolute number increased from around 
332,000 to 449,000. Moreover, many poor urban households in Benin 
cut back on the more expensive nutritious foods (FAO, 2020; INSAE, 
2020; WFP, 2020) and replaced them with cheaper, highly calorific 
foods, thus reducing dietary diversity and micronutrient consumption, 
and increasing the risk of adverse health consequences and malnutrition 
(Headey & Ruel, 2020; Laborde, Martin, Swinnen, & Vos, 2020). Hence, 
urban administrations in Benin face many challenges in curbing the threat 
of food insecurity and safeguarding sustainable access to fresh and 
healthy foods for poor urban dwellers (Orsini, Kahane, Nono-Womdim, & 
Gianquinto, 2013). Participation in UA is a viable and sustainable answer 
to the problem of food insecurity and also brings multiple benefits. First, 
UA enables people living in poverty to address the issue of food insecurity 
and cultivate the crops they need, enriching their diet and earning some 
income with the surplus produce (D. Houessou et al., 2019). Second, UA 
can play an important role in recycling organic waste as compost, to 
enrich the soil. Third, UA provides green areas in the cities that have a 
cooling effect, and enhance the urban environment (Allagbé, Aitchedji, 
& Yadouleton, 2014; Kakai, Kakai, & Tohouegnon, 2010). Despite 
these positive impacts, expanding urban agriculture is not occurring 
at the anticipated  pace. A thorough analysis shows that expansion is 
constrained by a number of challenges that are underpinned by the lack 
of knowledge on the availability and suitability of possible areas in and 
around the cities (Biaou, Yabi, Yegbemey, & Biaou, 2016; Houessou, van 
de Louw, & Sonneveld, 2020). The allocation of land for UA is particularly 
pressing for local governments in Benin because since the inception of the 
decentralization process in 2003 municipalities are mandated to organize 
land-use planning. Yet, experience shows that there is a persistent lack 
of information on which to design land-use schemes (Hilhorst, 2010), 
while specific allocation protocols for UA are mostly non-existent or not 
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operational (Hilhorst, Nelen, & Traoré, 2011). A main reason for the lack 
of support tools for decisions about the allocation of land for UA is that 
the question of what makes a site suitable entails a multifactorial and 
integrated approach that takes account of the agronomic, geographic, 
socio-economic and gender-related requirements. Hence, calls for clear 
protocols to assign land to UA are justified and should combine knowledge 
from various scientific disciplines with practitioners’ experience to generate 
evidence-based knowledge that support policies in the planning of UA. 
Our research addresses this issue and adopts a transdisciplinary approach 
that integrates perspectives from academic knowledge and experts’ 
judgements to provide a field-informed decision-support tool. Therefore, 
our research departs from a spatial multi-criteria-decision-making 
procedure to assess land suitability. Spatial decision problems typically 
involve a large set of feasible alternatives and multiple, conflicting, and 
incommensurate evaluation criteria (Malczewski, 2006). The alternatives 
are often evaluated by a number of individuals (decision-makers, 
managers, stakeholders, interest groups)  who are typically characterized 
by unique preferences with respect to the relative importance of criteria 
on the basis of which the alternatives are evaluated. Accordingly, many 
spatial decision problems give rise to the GIS-based multicriteria decision 
analysis (GIS-MCDA). On the one hand, GIS techniques and procedures 
have an important role to play in analyzing decision problems as GIS is 
often recognized ‘as a decision support system involving the integration 
of spatially referenced data in a problem-solving environment’ (Cowen, 
1988). On the other hand, MCDA provides a rich collection of techniques 
and procedures for structuring decision problems, and designing, 
evaluating and prioritizing alternative decisions. Therefore, GIS-MCDA 
can be thought of as a process that transforms and combines geographical 
data and value judgments (the decision-maker’s preferences) to obtain 
information for decision making (Malczewski, 2006); the analytical 
hierarchy process (AHP) being the widely used method for MCDA. The 
AHP method determines the weight of importance of different factors 
influencing land suitability based on, either the existing literature or 
experts opinion (Banai-Kashani, 1989); with a judgement bias which may 
influence the outcome. Hence, Ustaoglu and Aydınoglu (2020) suggest the 
application of other robust suitability assessments methods such as MCDA 
integrated with logistic regression and GIS approach. Our methodology 
Where do I allocate my urban allotment gardens? Development of a site selection tool 
for three cities in Benin
221
CHAPTER 7
innovates and contributes to the body of knowledge in two ways. First, 
data from various disciplines and GIS-based data formats are integrated 
into an analytical framework for weighted regression (Abebe & Megento, 
2017; Mosadeghi, Warnken, Tomlinson, & Mirfenderesk, 2015; Yalew, 
van Griensven, Mul, & van der Zaag, 2016; Yu et al., 2018). Next, the 
approach makes it possible for policymakers to use the tool to observe 
changes and choose among various options; a dynamic and instrumental 
feature that should facilitate policy uptake in urban planning in Benin and 
African countries more widely.
The paper is structured as follows. Section two describes the research 
methodology. Section three presents the results from data manipulation, 
estimation, and extrapolation. Section four discusses the results. Section 
five concludes and makes projections for future research and policy 
uptake. 
7.2  Materials and Methods
The methodology followed three phases (Figure 15): compilation of 
independent and dependent variables, conversion of maps into vectors 
and estimation of parameters, and assessment of the suitability of unvisited 
sites for various options. 
 Figure 15   Methodological steps of the GIS-MCDA
Where do I allocate my urban allotment gardens? Development of a site selection tool 
for three cities in Benin
222
CHAPTER 7
7.2.1  Study areas
The research was conducted in three cities in the southern part of the 
republic of Benin: Abomey-Calavi, Cotonou, and Porto-Novo, that 
experienced a rapid growth. Exact number are unknown but the World 
Bank (2020) shows that the share of urban population shifted from 38 
to 48 % from 2000-2019 which over the same period means an extra 
3million urban inhabitants. The three cities are currently the most densely 
populated urban areas in the country with 679 012, 656 358 and 264 320 
citizens in 2013 for Cotonou, Abomey Calavi and Porto Novo respectively 
(INSAE, 2015). All three cities experience an increasing incidence of 
human poverty and thereby, of food insecurity (INSAE, 2016; INSAE & 
WFP, 2017) with limited social safety nets measures. Hence, the cities 
formed an interesting case study to conduct this research to identify open 
and suitable areas that may be useful to support the improvement of food 
security within urban areas. 
7.2.2  Compilation of independent and dependent variables
During a three-day science shop with thirteen participants a set of criteria 
was defined in relation to the suitability for allotments. The participants 
included UA experts from the ministry of agriculture, UA’s practitioners, 
and researchers from soil, land, geographic, and social sciences. Thus, 
in a first attempt, a full list of independent variables was prepared and 
discussed in plenaries. The variables were selected based on their spatial 
availability and potential explanatory power to appraise site suitability for 
urban gardens. Most variables could be combined and resulted in a final 
list (Table 27). Next, we collected the corresponding geographic layers 
from various sources. Because data were collected in different formats 
(raster, vector, and non-spatial datasets) and scales we harmonized the 
data according to a standard georeference with a grid size of one arc-
second (30 meters), covering our research areas (the cities: Abomey-
Calavi, Cotonou and Porto-Novo). The surface waters map collected was 
omitted because there were too many gaps in the data. There were no 
available data regarding safety for women, groundwater depth, soil and 
groundwater pollution, and markets. Hence because of their importance, 
we proxied safety for women, distance to markets, and groundwater 
depth as follows. Safety for women was estimated by computing the 
Euclidean distance between grids that are potentially suitable for UA 
and the nearest built-up area, derived from cadaster units. Distance to 
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markets was estimated by computing the population density2 per district, 
Groundwater depth was estimated by using the digital elevation model. 
Table 27  Compilation of independent variables.
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We compiled the dependent variable on the suitability of sites for UA on 
the basis of assessments by five UA experts who visited and assessed 
60 randomly selected sites in our research area (Figure 16, Distribution 
of random points visited map). The experts were experienced in UA 
development and were selected from gardeners, practitioners, and 
researchers to form a diversified and complementary research team. 
The random selection followed three steps. First, we stratified the sharing 
of points proportionally to the area3 of each city (Table 28). Second, we 
computed in ESRI ARCGIS pro 1.2, a random selection of points with a 
minimum distance of 1km between two points. After that, we found the 
possibility of increasing the number of points of Cotonou to eight and of 
Porto-Novo to ten; the remaining 42 were attributed to Abomey-Calavi. 
Last, we computed again the random selection based on this sharing, 
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recorded, and extracted the coordinates of the angles of selected sites 
by the GPS. The overall assessment of visited sites accounted for the 
following characteristics: soil fertility, climate, surface and groundwater 
water accessibility, distance to markets, distance to households, safety 
for women and current land use. Then, based on observations, experts 
assessed the sites as suitable (60.67%), moderately suitable (22.67%) or 
unsuitable (16.67%). 
 Table 28   Share of visited points per city.
City Area (km2) Share per area Number of points visited
Abomey-Calavi 650 46 42
Cotonou 79 6 8
Porto-Novo 110 8 10
Total 839 60 60
7.2.3  Conversion of maps to vectors and estimation of 
parameters
Data relating to the independent variables were extracted from the 
collected maps (shapefiles and raster files) and converted into vectors 
using a dedicated software program (GIS2SAS) in SAS 9.4. The soil, 
geological and land-use suitability was estimated (see Table 3 and Table 
A1) using FAO soil classification (Sheng, 1990; Van Orshoven, Terres, & 
Tóth, 2012) and soil suitability assessment. The original names of the soil 
types were in French and it was not obvious to identify their exact and 
relevant correspondences in anglophone literature. Therefore, and for 
ease of references, the soil types were classified using their original French 
classification (see Table A1) that was translated in Table 29. 
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 Table 29   Evaluation of soil, geological and land-use suitability.
Items Suitability level 
Soil types 
Water body  Unsuitable 
Hydromorphic soils  Slightly suitable
Hydromorphic Vertisols          Slightly suitable
Leached tropical ferruginous soils without concretions Moderately suitable
Hydromorphic leached tropical ferruginous soils Slightly suitable
Low desaturated modal depleted Ferrallitic soils Suitable 
Low Desaturated Hydromorphic Ferrallitic Soils Moderately suitable
Moderately Organic Humic to Gley Hydromorphic Soils Moderately suitable
Mineral or slightly humic hydromorphic soils with deep gley Moderately suitable
Mineral or slightly humic hydromorphic soils with leached 
gley Suitable
Hydromorphic soils with mineral or low humic content and 
pseudo-gley Very suitable
Geology 
water body            Unsuitable 
Quaternary: aeolian and marine sands of the present and 
recent coastline, sandy-clay alluvium of the interior river 
valleys Moderately suitable
Quaternary: clayey-sandy alluvium of the interior valleys of 
the rivers Very suitable
Quaternary: terrace of 5 to 40m very developed in clay and 
sand on the coastal façade Slightly suitable
Mio-Pliocene terminal continental: lateritic red clay, 
variegated clay, sandy, black or colored clay, fine to coarse 
sand, sandstone. Suitable
Eocene and Paleocene terminal continental: blue-gray clay, 
quartz pebble bank, white fine sand, phosphate limestone.  Moderately suitable
Upper Proterozoic Cambrian: mudstone, sils, fine sandstone, 
fine and medium quartzite, siltstone, jasper, shale. Suitable
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Items Suitability level 
Pan-African: syeno-monzonite, microsyenite granites, 
syntectonic calc-alkaline granites, charnockites, gness 
granitoides, nigmatic granites Very suitable
Land cover 
Gallery forest Slightly suitable
Dense forest Unsuitable 
Swamp forest Unsuitable 
Open forest and wooded savannah Slightly suitable
Tree and shrub savannah    Slightly suitable
Plantation                     Moderately suitable
Crops and fallow land           Very suitable
Crops and fallow land with palm trees Suitable
Rice cultivation                    Slightly suitable
Mangrove                       Unsuitable
Swamp                       Unsuitable 
Water body                     Unsuitable 
Agglomeration                  Very suitable
Bare soil Unsuitable 
This table was translated from the original French classification found in Table A1.
Next, independent and dependent variables were combined into a 
dataset from which missing4 observations were deleted. Then, a stepwise 
ordered logistic regression was applied to explain the overall suitability 
of visited sites against the following explanatory variables: soil suitability, 
road accessibility, land-use suitability, geological suitability, groundwater 
depth, length of growing period, safety for women, population density. 
An ordered logistic regression is a method that estimates probabilities of 
correct classifications of an event, with an ordinal ranking; the hit ratio 
(predicted values against observed values) was used to check the model 
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accuracy on correct classifications (Norusis, 2012). Following Sonneveld, 
McGarry, and Ndiaye (2012) we briefly explained the ordered logit model 
which represents the underlying process by:
With additive error terms being identically and independently distributed 
(iid) across observations, ẞ a vector of estimated parameters, yi the 
dependent variable, subscript i the observation number. What we observe 
is a site suitability class zi that represents ordered classes (1= suitable, 
2= moderately suitable, 3= non-suitable). The adjacent intervals of yi 
correspond with qualitative information zi, as:
 
Using the maximum likelihood method we estimated parameters ẞ and 
thresholds (µ1,...,µn-1) simultaneously with as driving force a maximization 
of correct classifications of site suitability classes assigned by experts. We 
calculated the probability (Pr) that zi = n by:
Disturbances ∑i follow a logistic distribution that leads to a cumulative 
logistic transformation function  that maps the admissible area of y, i.e. 
(-∞ ,∞), to [0,1], with a first derivative that is always positive. For example, 
the likelihood function for the ordered logit model for n=3 is given by:
Where function is minimized with respect to the parameters ẞ, µ1 and µ2.
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 Figure 16   Classified maps of visited 
points and significant variables for 
site suitability
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7.2.4  Decision support tool: assess suitability on unvisited sites 
for various options
The estimated model was used to extrapolate the overall suitability 
for UA on the entire research area. Converting the results obtained in 
vector format into an *.asc map we used dedicated software (SAS2GIS). 
The obtained overall suitability assessment for UA was combined with 
availability of cadaster units (fully available (30%), partly available (22%), 
not available (49%) to generate further information for policymaking on 
UA development. Two policy intervention scenarios were then suggested 
to observe changes in overall suitability for urban agriculture. The 
first scenario improved the soil fertility to one level up and the second 
increased the safety for women by reducing the distance to built-up area 
to a maximum range of 500m. All the outcomes were visualized on maps 
(figures 3;4;5;6) to facilitate policy interpretation. 
7.3  Results
7.3.1  Overview of data used
Table 30 shows the areas for suitability classes of soil types, geology 
and land use and indicates the minimum and maximum values for road 
accessibility, safety for women, groundwater depth, length of growing 
period and population density. We observed for soil types and geology 
that 47% and 65% of the area were suitable or very suitable, respectively; 
20% of the soil types and 18% of geology were unsuitable. For land use, 
almost the entire area is at least suitable. The distance to road and built-
up area varied from 0 to 10 and 23 kilometres, respectively. The digital 
elevation model showed that the land surface relief ranged from two 
metres under to 100 metres below sea level. The length of growing period 
was between 242 and 260 days while the population density varied 
between 242 and 16,210 inhabitants per square kilometre. 
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Unsuitable 446.37 20.47 401.56 18.34 1.14 0.05
Slightly suitable 60.14 2.76 285.63 13.05 0.77 0.04
Moderately suitable 640.62 29.37 83.01 3.79 1.22 0.06
Suitable 918.92 42.13 822.57 37.57 744.81 35.25
Very suitable 114.93 5.27 596.39 27.24 1365.09 64.60
Variables Minimum Maximum
Road accessibility (km) 0 10.09
Safety for women (km) 0 22.60
Groundwater depth (m) -1.85 99.9
Length of growing 
period (days) 242 260
Population density 
(inhabitants/km2) 241.98 16210
7.3.2  Factors contributing to land suitability for urban 
agriculture
The map of ‘Distribution of random points visited’ on Figure 16  shows that 
the random points visited by experts to assess land suitability were well 
distributed over the study area. Table 31 summarizes the results of the 
stepwise ordered logistic regression and shows that five variables were 
significant (at the 5% level) in their contribution to the suitability of land 
for UA: soil suitability, land-use suitability, groundwater depth, safety for 
women and population density. The results showed that land suitable for 
UA is higher when soil and land-use suitability are improved. In addition, 
the odds of higher levels of land suitability are increased with higher 
population density, increased groundwater depth and short distance to a 
built-up area. Figure 2 depicted these five variables over the study area.
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 Table 31   Results of stepwise ordered logistic regression on urban gardening suitability.
Parameter DF Estimate Standard Error Wald Chi-Square Pr > ChiSq
Intercept 1 1 -5.8226 1.5406 14.2836 0.0002
Intercept 2 1 -3.9468 1.5159 6.7787 0.0092
Soil suitability 1 0.5067 0.1871 7.3334 0.0068
Land-use suitability 1 0.8173 0.3362 5.9109 0.0150
Groundwater depth 1 0.0282 0.0114 6.1499 0.0131
Safety for women 1 -56.5490 26.2683 4.6343 0.0313
Population density 1 0.000153 0.000058 6.9673 0.0083
The hit ratio, the number of correctly predicted classes that corresponded 
to the expert observations, are shown in Table 32. . The model correctly 
classified 63% of the observations. In 21 cases, the model underestimated 
suitability. For instance, in 16 cases where observations were suitable, 
the model predicted a moderately suitable (11) or unsuitable situation; 
when observations were moderately suitable, the model predicted in five 
cases an unsuitable situation. More seriously, the model overestimated 
suitability in 76 cases. For instance, in 46 cases where observations were 
that the land was moderately suitable, the model predicted a suitable 
situation; when observations were that the land was unsuitable, the model 
predicted in 30 cases a moderately suitable situation. 
 Table 32   Classified assessment of the expert model.
Frequency % Predicted classes  
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7.3.3  Making scenarios for policy interpretations 
The extrapolation of the model results to the entire research area in Figure 
17 provided a baseline scenario of the overall suitability of land for UA. The 
flexibility of the tool was tested by observing changes in land suitability in 
two scenarios: improving soil suitability to one level up (Figure 18 ) and 
safety for women by reducing the distance to a built-up area (Figure 
19 and Figure 20). The results are summarized in Table 33 and show in 
the baseline scenario that 78% and 16% of the area corresponding to 
416 km2 and 84 km2 were suitable and moderately suitable, respectively. 
By improving the soil suitability to one level up, a significant part of the area 
rose to higher suitability levels. For instance, there was an improvement 
of 13% corresponding to 67 km2 of suitable land while the unsuitable area 
was reduced to almost 4% in the research area. The improvement of safety 
for women within a radius of one kilometre only slightly improved the 
situation; less than 1% and 3% improvement of a suitable and moderately 
suitable situation. The latter shows that the distance to a built-up area 
must be considerably closer to improve women’s safety. By using 500m, 
the changes were substantial in improving the land suitability; there was 
an improvement of about 4% (22 km2) of suitable area and a reduction of 
about 5% (25 km2) of unsuitable area.




Baseline Soil improved to 
one level up 
Safety improved in 
a frame of 0–1km


















Suitable 416.21 78.14 483.15 90.71 419.64 78.79 438.25 82.28 
Moderately 
suitable
84.08 15.79 36.95 6.94 101.63 19.08 86.62 16.26 
Unsuitable 32.33 6.07 12.53 2.35 11.36 2.13 7.76 1.46 
By constraining the generated maps with land availability information 
from cadaster units, we created the overall suitability by cadaster unit 
for baseline (Figure 17), soil improvement (Figure 18), and safety for 
women (Figure 19 and Figure 20) scenarios. The purpose was to generate 
additional information for policies on the possibilities to develop UA. The 
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results of changes observed are summarized in Table 34. We observed 
in general that the area suitable for UA was significantly reduced. In the 
baseline scenario, for example, the suitable and moderately suitable area 
was reduced to about 28% and 4%, respectively. There was, however, 
about 18% that may be partly used to develop UA. The same trend was 
observed in the scenarios for the improvement of soil and safety for 
women.







Soil improved to 
one level up  
Safety improved in 
a frame of 0–1km 
Safety improved in 

















Suitable 139.12 27.60 153.46 29.49 140.71 26.97 147.09 28.02 
Moderately 
suitable
17.96 3.56 7.05 1.36 19.66 3.77 13.63 2.60 




91.86 18.23 106.2 20.41 107.11 20.53 107.50 20.48 
Suitable but 
unavailable 
251.36 49.87 253.39 48.69 253.78 48.65 256.64 48.89 
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Figure 17   Classified maps 
of suitable areas for urban 
agriculture: baseline scenario.
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Figure 18   Classified maps 
of suitable areas for urban 
agriculture: soil improvement 
scenario.
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Figure 19   Classified maps 
of suitable areas for urban 
gardening: first safety 
improvement scenario.
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Figure 20   Classified maps 
of suitable areas for urban 





The study offers interesting insights into the integration of UA in land-use 
planning. Our research developed a site-selection tool that could support 
city authorities in making decisions about the allocation of land for UA. 
Specifically, the research successfully answered two research questions: 
how to estimate suitability for UA, and how to integrate the knowledge 
obtained into a site-selection tool.
7.4.1  Identifying suitable land for urban agriculture
We found five factors that significantly contributed to the suitability of land 
for UA: soil suitability, land-use suitability, groundwater depth, safety for 
women and population density. Soil fertility is an important factor and a 
starting point for UA. In a study in the densely populated Abbay region5 
of Ethiopia using remote sensing, GIS, and an analytic hierarchy process 
to appraise land suitability for agriculture, soil suitability accounted for 
61% of the overall land suitability (Yalew, van Griensven, Mul, & van der 
Zaag, 2016). The positive influence of soil quality on crop yield is also 
confirmed by Juhos, Szabó, and Ladányi (2016) in their study discussing 
the best multivariate statistical method in exploring the soil productivity 
function in an east Hungarian region. In addition, the type of land use hints 
at the possible development of UA, as described by Abebe and Megento 
(2017) who found, in their study for urban green belt development in 
Addis Ababa, that land-use types are relevant indicators that contribute 
to the assessment of land suitability. Our study confirms this as, we found 
that an area with water bodies or dense forests reduces suitability while 
an agglomeration or cultivated areas indicate a higher probability for 
developing UA. These findings are also corroborated by Yalew et al. 
(2016) who found water bodies and forests as unsuitable for UA. We found 
that increased distance to the groundwater level improved the suitability 
of land, while we had assumed that suitable areas would be closer 
to groundwater, which increases access to a reliable source. Possible 
explanations are found in the low drainage capacity of the soils when 
groundwater is closer, and the greater likelihood of flooding. However, 
it is noteworthy that the highest altitude in our data domain was 100m, 
which, may limit observations on negative effects of high altitudes. For 
instance, in their study, Abebe and Megento (2017) found land lower and 
higher than 3,700m as suitable and unsuitable, respectively.
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While statistics on thefts would be interesting to provide concrete 
information on safety for women, it was unfortunate that they were not 
available in a usable format. However, computing the Euclidean distance 
between grid cells and built-up area seems a reasonable proxy, i.e. that 
the closer the land to built-up area the safer women might be. Our results 
show that a greater distance reduces the likelihood of higher suitability 
for UA. Our finding was corroborated by Yalew et al. (2016) who found 
that proximity to a town contributed to higher land suitability, though they 
did not discuss it from a gender perspective. Therefore, our findings add 
value to the body of knowledge identifying women as a vulnerable group 
to be considered in order to ensure that planned interventions are gender 
sensitive. Taiwo (2014), in his study on the area chosen for UA among 
urban farmers in the Nigerian city of Lagos, discussed constraints related to 
greater distance from people’s place of residence from two perspectives. 
First, the greater the average physical distance, the higher the cost of 
transport, reducing profitability. Second, a greater distance may increase 
commuting time, and so reduce the time spent on agricultural activities. 
Hence, we can conclude that distance is an important indicator that requires 
special attention, especially from a gender perspective, in the planning 
for policy interventions regarding UA. Furthermore, we found that higher 
population densities improved land suitability. The explanation for this 
result is simple: a higher population density means a larger market and a 
greater likelihood of being able to sell highly perishable surplus produce. 
Hence, our findings imply that when markets are closer, land suitability is 
higher. A similar finding is made by Taiwo (2014), namely a preference for 
farms that minimize the overall cost of transporting produce to markets. 
Moreover, we expected road accessibility and geological suitability to be 
significant in the model. Indeed, findings of Yalew et al. (2016) found a 
shorter distance to roads as an important factor for higher land suitability. 
Hence, we assumed that the effect of road accessibility in our study might 
have been hidden by the distance to a built-up area (used as a proxy of 
safety for women) because it is highly likely that densely populated areas 
will be close to roads. Geological suitability is also a good indicator of the 
quality of soil types present in an area. We assume that its non-significance 
might be explained from two perspectives: either its effect was hidden by 
soil suitability or its diversity in our study area was too small to have a 
significant effect on land suitability. Therefore, we recommend that future 
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research over a broader area considers the two variables for further 
exploration of their contribution to land suitability. In addition, although 
water accessibility (distance to water bodies) was omitted in our study 
due to unavailable data, it could be considered in future research because 
water is an essential requirement that easily guarantees the possibility of 
UA in any location (Premanandh, 2011; Taiwo, 2014; Yalew et al., 2016). 
7.4.2  Integrating acquired knowledge into a tool for land 
allocation 
Our research attempted to integrate the knowledge obtained into a 
site-selection tool that could help policymakers to allocate land to the 
development of UA. Indeed, the above-described criteria were combined 
to generate comprehensible maps that indicated suitable areas in the 
cities examined. More importantly, the capacity of the tool is underlined by 
indicating the changes in land suitability that might be created by various 
policy interventions. For instance, the improvement of soil suitability (to 
one level up) and safety for women (within a distance frame of 500m) 
significantly increased the suitable area (13% and 4% more, respectively) 
within cities and the unsuitable space was reduced. The tool’s dynamic 
capacity makes it appropriate for use in various contexts and for scaling 
up policies that seek to achieve more impact in supporting the reduction of 
poverty in peri-urban and urban areas. In addition, the dynamic feature 
of the tool makes it possible to add new variables that might be important 
in contributing to land suitability. For instance, the previously mentioned 
challenge of the lack of accessible information made it difficult to examine 
the diversity and wealth of potential information that might improve land 
suitability. The challenge of accessibility of information affects both access 
to available data and production of new data that provide accurate 
information on the reality on the ground. Therefore, it is crucial that local 
and national planning policies produce and make available accurate 
data regarding various indicators of agricultural potential to develop 
better context-specific solutions to emerging issues such as the rapid and 
unplanned urbanization of Benin in particular and African countries in 
general. In this COVID-19 era, the tool could also be applied to evaluate 
the areas of the ‘cordon sanitaire’ in Benin, by considering access to UA as 
a legitimate exemption from the lockdown restrictions. A study (Houessou, 
forthcoming 2021) shows the negative impact on food security when 
access to UA allotments is restricted. 
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Furthermore, our research made scientific and social innovations. First, we 
adopted a transdisciplinary approach that combines academic and non-
academic (experts) knowledge to generate a new knowledge base that 
best integrates scientific and practitioner perspectives to propose field-
informed solutions to urban planning policies. The approach surveyed the 
literature, discussed potential variables of land suitability with practitioners 
and produced a set of relevant criteria that formed the basis of the study. 
Field observations made during randomly determined site visits were 
combined with standardized spatial and non-spatial datasets using statistic 
and estimation procedures to generate a robust model that serves as an 
input for extrapolation to the entire area, making it dynamic for weighted 
regressions that should account for various policy intervention choices. 
The approach, therefore, goes beyond the usual static techniques that use 
GIS-based multi-criteria analysis and an analytical hierarchy process for 
weighted regressions to assess land suitability and verify it subsequently, 
as shown for example in many studies on agriculture (Pramanik, 2016; 
Yalew et al., 2016), watershed management (Mahesh, Amerasinghe, 
& Pavelic, 2015; Yu et al., 2018),  forest growth (Bulut, 2018; Van Berkel, 
Munroe, & Gallemore, 2014), urban green space (Abebe & Megento, 
2017), and urban development (Dragićević, Dujmović, & Minardi, 2018; 
Mosadeghi, Warnken, Tomlinson, & Mirfenderesk, 2015). Next, our study 
generated new and easy-to-use information that should contribute to the 
formulation of urban policy interventions aiming to support poor people 
in need of land to produce fresh foods to reduce their vulnerability to food 
insecurity and hunger. 
7.5  Conclusions
Our study addressed calls from African countries that aim to develop 
policies to allocate land to UA and support the reduction of food insecurity 
and poverty in urban areas. Learning from the case of Benin, our research 
identified suitable land for UA and extrapolated the results into a land-
allocation tool that could support decision-making processes about 
the integration of UA in urban land-use planning. The tool would help 
demarcate suitable land within peri-urban and urban areas and further 
advise on suitable land that is available for use because, contrary to 
the common belief, even in highly urbanized areas, it is possible to find 
plentiful vacant land that can be used for agriculture on a temporary (land 
reserved for other uses) or permanent basis. The capacity of the tool also 
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comes into its own by showing changes made on suitable areas by various 
policy measures (improvement of soil fertility, and safety for women) that 
could improve the suitability of available land. However, identifying 
suitable area is not enough to enhance the access of poor people to 
land. There is a need for strong political will at the national and local 
level, accompanied by clearly defined mandates and guidelines on land 
allocation. Furthermore, policymakers could formally integrate UA into 
urban development plans and policies addressing poverty and reducing 
food insecurity. 
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 Table A1   Evaluation of soil, geological and land-use suitability (original French classification).
Items Suitability level 
Soil types 
Plan d’eau                             Unsuitable 
Sols peu évolués hydromorphes           Slightly suitable
Vertisols hydromorphes                  Slightly suitable
Sols ferrugineux tropicaux lessivés sans concrétions Moderately suitable
Sols ferrugineux tropicaux lessivés hydromorphes Slightly suitable
Sols ferrallitiques faiblement désaturés appauvris modaux Suitable 
Sols ferrallitiques faiblement désaturés appauvris hydromorphes Moderately suitable
Sols hydromorphes moyennement organiques humiques à gley Moderately suitable
Sols hydromorphes minéraux ou peu humifères  
à gley de profondeur
Moderately suitable
Sols hydromorphes minéraux ou peu humifères  
à gley lessivés
Suitable
Sols hydromorphes minéraux ou peu humifères à pseudo-gley Very suitable
Geology 
Plan d’eau            Unsuitable 
Quaternaire : sables éoliens et marins du cordon littoral actuel et 
récents, alluvions argilo-sableuses des vallées des intérieures des 
fleuves 
Moderately suitable
Quaternaire : alluvions argilo-sableuses des vallées intérieures des 
fleuves
Very suitable
Quaternaire : terrasse de 5 à 40m très développée en argile et 
sable sur la façade littorale 
Slightly suitable
Continental terminal mio-pliocène : argile rouge latéritique,  
argile bariolée, argile sableuse, noire ou colorée, sable fin à 
grossier, grès.
Suitable
Continental terminal éocène et paléocène : argile gris-bleu, 
berge-galet de quartz, sable fin blanc, calcaire phosphate.  
Moderately suitable
Cambrien protérozoïque supérieur : argilites, sils, grès fin, 
quartzites fins et moyens, siltites, jaspes, schistes argileux.
Suitable
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Items Suitability level 
Panafricain : syéno-monzonite, granites microsyénites, granites 




Forêt galerie                  Slightly suitable
Forêt dense                    Unsuitable 
Forêt marécageuse              Unsuitable 
Forêt claire et savane boisée  Slightly suitable
Savane arborée et arbustive    Slightly suitable
Plantation                     Moderately suitable
Cultures et jachères           Very suitable
Cultures et jachères à palmiers Suitable
Riziculture                    Slightly suitable
Mangrove                       Unsuitable
Marécage                       Unsuitable 
Plan d’eau                     Unsuitable 
Agglomération                  Very suitable
Sol nu Unsuitable 
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Discussion and Conclusion
This chapter discusses the key findings of the dissertation in order to answer 
its main research question: Which integrated model can facilitate the 
development of urban agriculture in Benin? The chapter also synthesizes 
implications of the research findings for further scientific research, practice 
and policies. 
Addressing the main research question, this study adopted a 
transdisciplinary approach (TDR) to conduct six individual studies that 
responded to the following sub-research questions. 
 z What characterizes the urban poor and constraints their participation in 
allotment gardens? 
 z What constraints the expansion of urban agriculture? 
 z What is the impact of allotment gardens on food and nutrition security of 
poor urban dwellers? 
 z Do allotment gardens mitigate the effects of the COVID-19 pandemic on 
the food and nutrition security?  
 z How to improve cooperations among urban gardeners groups? 
 z How to assess and allocate suitable land to urban agriculture in urban 
areas? 
The six studies were the basis for the following Chapters. Chapter 
2 characterized the urban poor and identified constraints for their 
participation in allotment gardens. Chapter 3 reviewed the literature to 
identify the main constraints impeding the expansion of urban agriculture 
(UA). Chapters 4 and 5 assessed the impact of allotment gardens on the 
food and nutrition security of the urban poor, and in times of COVID-19 crisis, 
respectively. Chapter 6 delved into the efficiency of local management 
practices of gardeners groups to transit from informal groups to genuine 
cooperatives. Last, chapter 7 designed a land allocation tool to support 
decision-making processes in urban planning.
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8.1  Characteristics for urban poor identification
Improving the food and nutrition security situation of poor people living 
in urban areas requires a clear identification of determinants of urban 
poverty and food insecurity for a right targeting of policy interventions. 
Yet, that is not an easy task. For instance, my research found that poor 
people are not easily located by support mechanisms (Chapter 5). 
Indeed, the post-COVID-19 economic recovery measures, from state and 
non-state actors, were supposed to provide aid packages to vulnerable 
population and farmers. However, these packages hardly reached poor 
dwellers who are hidden and live in remote urban poorer areas (Chapter 
5). Therefore, pro-poor policy interventions that aim to improve their 
living conditions need to better locate vulnerable groups.
Based on the literature, this research successfully used evidence-informed 
criteria (low-paid job, no access to farmland, credit, and health services) to 
identify people living under the poverty threshold (Armar-Klemesu, 2000; 
Cohen & Garrett, 2010; Frayne et al., 2010; Maxwell, Larbi, Lamptey, 
Zakariah, & Armar-Klemesu, 1998; Orsini, Kahane, Nono-Womdim, & 
Gianquinto, 2013; Tabatabai, 1993; Teka, Temesgen, & Fre, 2018; Zezza 
et al., 2008). The findings corroborated the results from the literature 
and found that identified people were additionally characterized by low 
educational and income levels, overcrowded and unsanitary housing 
conditions and limited access to social services (Chapter 2). 
Most poor dwellers in urban areas are not educated and are, therefore, 
mainly engaged in small and low-paid jobs to cover their basic needs. They 
provide services such as sewing, carpentry, and local transport, and earn 
low amounts that only meet few basic needs. For instance, the research 
showed that urban poor dwellers live in overcrowded and uncomfortable 
houses in poor areas within the urban setting (Chapter 2). They, also, live 
in large families (more than five members) which, combined with their low 
economic status, put them at high risk of food insecurity. These findings 
are confirmed by some recent studies in similar contexts. For instance, 
in their quantitative study to understand the extent and determinants 
of food insecurity in Gaborone city (Botswana), Acquah, Kapunda, and 
Legwegoh (2016) found that food insecurity is endemic in the poorer parts 
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of the city. They also found that the educational levels of these people were 
generally low, with a high incidence of low-paid jobs and unemployment. 
In addition, Anand, Jagadeesh, Adelina, and Koduganti (2019), in their 
study of urban food insecurity determinants in Bengaluru (India), found 
that socioeconomic dimensions like education level and wage type of the 
household head, and infrastructural dimensions like housing typology, 
and water connection are strongly related to food insecurity. Hence, 
these characteristics are informative for an easy targeting of the poor 
by policy interventions that aim to improve food and nutrition security in 
urban areas. 
8.2  Constraints to the expansion of urban agriculture
Five main constraints impede the implementation of UA (Chapter 3): 
tenure insecurity and lack of access to land, insufficient government 
support, restricted market access, limited access to production factors, 
and inequality issues. 
Tenure insecurity and lack of access to land are major constraints that 
reduce the potential of UA. Indeed, contrary to the common belief, even 
in densely urbanized areas, there may be a high amount of land that can 
be used either temporarily (for land reserves) or permanently (for green 
areas), under the condition that there is a strong political will (Chapter 7). 
Next, there is insufficient government support to protect available ‘waste’ 
lands against project developers that is rooted in the lack of interest in 
UA development. This lack of government support is sustained by the 
absence of evidence-based information on the impact of UA on food and 
nutrition security and income at local and national level. For instance, the 
cultivation of cash crops (e.g., cotton, cashew) significantly contributes to 
the gross domestic product and is prioritized for huge investments from the 
government. UA lacks this attention and has to forgo direct government 
investments. In chapter 7, I found two reasons that sustained the lack of 
government support; one is the lack of accessible information that shows 
the diversity of and suitable land within the cities, the second reason is the 
lack of technical capacities to produce such information. 
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Another constraint is a restricted access to market. I found that most 
farmers were worried about their limited participation in the market. 
Chapter 3 showed that market participation of urban farmers was difficult 
to realize when gardens were located remotely from markets and high 
transport costs make the commercialization of produce an uninteresting 
enterprise. In addition, the lack of cooperation and therefore competition 
among gardeners within cooperatives weakened their bargaining 
position to the buyers (Chapters 3 and 6). Market participation is further 
restricted by a large variation in the quality of the produce due to the use 
of different production techniques (Chapter 6). Finally, gardeners are 
losing ground in price negotiations when they do not avail of the correct 
market information.
Furthermore, there is a limited access to various productive factors. This 
constraint encompasses limited farming skills, restricted access to financial 
capital, and limited or no knowledge about improved technologies. In 
chapter 2, urban poor indicated lack of farming skills and restricted access 
to financial capital as the main constraints to start a garden. Chapter 4 
corroborated these findings in a social experiment when development of 
allotment gardens became feasible after farmers were trained and initial 
investments were covered. 
Last, gender inequality remains a serious impediment for UA development. 
As women have little access to land, they are unable to make decisions 
concerning what, when and where to produce and sell. They also have 
little access to credit to produce. For instance, in Nigeria, only males had 
assets to pledge for loans and cover the costs of acquiring land (Adenegan, 
Balogun, & Yusuf, 2016). In addition, land lease in urban areas is easier for 
men than women, forcing women into smaller plots, resulting in a lower 
income (Frayne, McCordic, & Shilomboleni, 2014).
The systematic review also demonstrated that the constraints to UA are the 
absence of main drivers (e.g., land access and ownership, policy support) 
that may propel the development of UA. For instance, while land access is 
key in upscaling of UA, its absence forms a major impediment. Therefore, 
drivers and constraints are two faces of the same coin which should ease 
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the identification of main challenges impeding the expansion of UA in sub-
Saharan countries at large. This conclusion was recently corroborated 
by Wesener, Fox-Kämper, Sondermann, and Münderlein (2020) who 
demonstrated that drivers of and barriers to the development of UA are, 
for the most, two-sided factors; e.g., funding, that may enable, if given, or 
obstruct, if missing, UA implementation. Their study also used a rigorous 
and similar methodology that combined a systematic literature review, 
on factors that support or obstruct the development of urban community 
gardens in the United States, Australia, Canada, the United Kingdom, 
South Africa, Germany, and New Zealand, with an empirical research 
in the form of a qualitative inquiry. Although, their study context (high 
income countries) was different to the one of this dissertation (low- and 
middle-income countries), lessons learned showed that policy support is 
important to the constraints. 
8.3  Urban agriculture as a poverty reduction strategy 
within cities and, in times of crisis
Convincing the government to support UA depends on compelling 
arguments that explain and prove the profitability of UA on livelihoods 
and the economy. This dissertation supports this call by developing a 
social experiment (a randomized controlled trial) that measures the 
impact of allotment gardens on the food and nutrition security and income 
of the urban poor (Chapter 4). I found that developing allotment gardens 
with motivated poor people is feasible, realistic, and effective. In a two-
year period, 40 urban dwellers learned and managed their gardens 
with autonomy. Both women and men got empowered, enriched their 
diets by diversifying their food supply, and increased their incomes by 
selling their produce surplus. Garden participants were also proud of 
their own endeavor, which shows that UA may change people’s lives and 
improve their self-esteem. In comparison with a control group that did not 
participate in a garden project, we found that the treatment participants 
improved and diversified their diets and increased their income thanks to 
the gardens. For instance, and as opposed to control ones, I found that 
treatment participants improved the consumption of vegetables, fish, 
dairy products, and eggs, and reduced oils and fats in their diets. The 
increase in their income may also justify the possibility to complement 
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their diets and buy other important food groups. Therefore, the research 
confirms that UA can improve the food and nutrition security and income 
of urban poor dwellers. This finding also confirms the conclusions of some 
previous studies, although they did not borrow an RCT approach, that 
found a positive effect of participation in community gardens on fruits and 
vegetables consumption (Barnidge et al., 2013; Raj, Raja, & Dukes, 2017). 
The research contributes to the debate on UA’s benefits on food and 
nutrition security and income. The findings provide evidence that 
involving urban poor in a UA intervention successfully improves their food 
and nutrition security and income. I observed after a two-year period, 
that the new participants are transformed into businesswomen and men 
who actively improve their living conditions and contribute to the local 
economy. My findings may reduce the skepticisms of scholars regarding 
the contribution of UA to the food and nutrition security of the poor as I 
found that UA can be an effective poverty reduction strategy among 
urban poor dwellers in developing countries. This conclusion offers a 
constructive response to the request of Poulsen, McNab, Clayton, and 
Neff (2015 ) and Warren, Hawkesworth, and Knai (2015), who asked for 
additional and more rigorous research on the linkages between UA and 
food and nutrition security in low- and middle income countries. 
The conclusion also offers a strong argument to inform poverty reduction 
policies, especially now that the world is facing an unprecedented crisis 
of the corona virus disease (COVID-19) which related mobility restrictions 
measures (the cordon sanitaire6 in Benin) created huge distortions in food 
supply chains and the food insecurity conditions. For example, Erinle et al. 
(2021), in their work on the impacts of COVID-19 on agriculture and food 
and nutrition security, showed how COVID-19 exacerbates food insecurity 
in low- and middle-income countries due to movement restrictions that 
destabilized food supply chains (low production, high demand, high food 
prices). Thus, to verify the assumption that urban farmers are better-off 
during the COVID-19 crisis, the research compared the food and nutrition 
security of rural producers and urban dwellers with and without an 
allotment garden, during the COVID-19 pandemic (Chapter 5). Being one 
6  After the first case was identified in Benin, the government has taken a series of barrier 
measures of progressive intensity, one of which was the establishment of a sanitary cordon 
or “cordon sanitaire” to isolate the high-risk zones from the rest of the country.
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of the first empirical studies on the COVID-19-food and nutrition security 
nexus, I found that the measures taken to control the raging pandemic 
affected the food and nutrition security pillars (availability, accessibility, 
utilization, and stability) in both rural and urban areas, within and 
outside the cordon sanitaire. The steepest decline was observed among 
respondents who were inside the ‘cordon sanitaire’ where rural producers 
and urban inhabitants without access to allotment gardens were hit hard. 
Increased food prices, disruptions in food logistics, and inability to work 
due to movement restrictions were most frequently indicated as reasons 
for the decline. 
Yet, access to allotment gardens effectively supported households in 
mitigating the effects of the COVID-19 pandemic on the food crisis. For 
instance, the findings indicated that before the COVID-19 pandemic, 
urban gardeners within the cordon (78%) and urban non-gardeners 
outside the cordon (62.5%) were most food secure, whereas, after the 
COVID-19 situation, urban gardeners within the cordon experienced a 
slight decline (58% food secure) in their food and nutrition security and 
urban non-gardeners outside the cordon experienced a major decline 
(7.5% food secure) (Chapter 5). This conclusion is supported by Mead 
et al. (2021); Pulighe and Lupia (2020) and Lal (2020) who found that 
UA can play a critical role in achieving food and nutrition security during 
the COVID-19 pandemic, and supported the idea that fostering the 
production of fresh vegetables and fruits (highly volatile in price and 
perishable) may act as a resilient measure against food shortages within 
cities. To support the development of UA, taking also into account the well-
known land constraint (Mok et al., 2014; Pulighe & Lupia, 2019), Pulighe 
and Lupia (2020) recommend to integrate innovative forms of UA such 
as hydroponics and vertical farming with positive spillover effects on the 
environment (organic waste treatment, water recycling). 
Moreover, the successful development of UA was contingent on three 
factors: regular agricultural advice of a skilled master gardener, full 
collaboration of participants to the intervention, and good cooperation 
among members (Chapter 4). First, the regular advice of a master 
gardener is instrumental in transferring knowledge to participants and 
monitor the gardens development. The knowledge transfer includes seed 
nurseries, seedling transplanting, pest control, and harvest and handling. 
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In addition, the experience shows that such knowledge transfer must be 
done over a period (two years in our case), against a one-off training, 
to ensure that participants can manage the whole process. This condition 
is also corroborated by Demark-Wahnefried et al. (2018) who found in 
their social experiment of a home vegetable gardening intervention 
among older cancer survivors that most participants perceived increased 
communication with their master gardener as helpful. Second, the full 
collaboration of farmers is critical to achieving the objective. Indeed, in 
the project, despite the arduous efforts of the activity, gardeners worked 
in the gardens almost every day and several times a day to take care of 
vegetables and control for pest attacks. As a result, they used to harvest 
most of their parcels for sale and self-consumption. Third, there is good 
cooperation among members. Thanks to agricultural advice during our 
research, gardeners could mutually provide help and organize joint 
ventures to buy inputs and sell produce. Such cooperation led to the 
formalization of cooperatives where gardeners subscribe to a small 
membership fee that serves common purposes.
8.4  Cooperative as a managerial structure to succeed in 
urban agriculture
Success in UA depends on the managerial capacities of urban farmers 
to coordinate and organize collective actions for the exploitation of the 
gardens. Therefore, based on local knowledge of gardeners organization 
and group management, I made suggestions on how to transition from 
informal cooperations to genuine cooperatives that improve their access 
to market opportunities (Chapter 6). Learning from Ostrom (2009) who 
proposes a broad conception of cooperation for whenever groups try to 
gain joint benefits through collective action, I define cooperations as not-
institutionalized groups that join forces in a project, i.e., to cooperate as an 
act in itself. I found that a vast majority of urban gardeners are members 
of a cooperation where there is sense of collaboration among members 
who often (weekly, monthly) subscribe a fee to the group for common 
objectives (land, credit). Nevertheless, their membership is largely titular 
because gardeners mostly behave semi-autonomously and few decisions 
are taken collectively. For instance, only few gardeners make joint 
partnerships to purchase inputs or sell harvests. Thus, the obvious economic 
advantages of leveraging bargaining power, reducing transaction 
costs, and increasing possibilities for loans are seriously underutilized. 
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A comparison of the gardeners groups with the seven principles of the 
International Cooperative Alliance (Kurimoto et al., 2015) showed that the 
management systems of cooperations are well structured in principle but, 
there is room for improvement on the following aspects: agreement on 
rules of ownership, member control, economic participation, autonomy, 
and concern for community. These findings are also verified in other 
environmental settings where smallholders cooperations in general do 
not operate well. For instance, Banaszak (2008); Dlamini (2010); Flygare 
(2006); Nugussie (2010); Nyoro and Komo (2005) found that the lack of 
leadership strength, business acquaintances, and democratic principles 
coupled with conflicts of opinions, absence of social responsibility among 
members, and lack of involvement of local populations form the main 
reasons for lack of success of agricultural cooperatives. 
Solutions to address these challenges exist and should find their foundation 
in the two main purposes of agricultural cooperatives in developing 
countries: (Berdegué, 2001; Chen, Jhabvala, Kanbur, & Richards, 2007; 
Iliopoulos & Valentinov, 2018; World Bank, 2007): enhancing the market 
participation of smallholder farmers and improving their bargaining 
positions through leveraging collective action. For instance, past successful 
examples of collective actions among farmers in various contexts in Benin, 
Namibia, South Africa, Kenya, Ethiopia and the Andean region of South 
America provided evidence that participation in the market was one of 
the important factors that determined farmers’ commitment in collective 
actions, thereby, improving cooperations towards veritable cooperatives 
(Abate, 2018; Arouna, 2018; Devaux et al., 2009; Mensah, Karantininis, 
Adégbidi, & Okello, 2012; Ortmann & King, 2007; Staal, Delgado, & 
Nicholson, 1997; Thomas & Hangula, 2011). Although, these examples are 
mostly for commercial and staple products (coffee, cashew nuts, potatoes, 
paddy rice), at least, they generate a valuable lesson that may convince 
urban farmers for upscaling. Furthermore, chapter 6 showed that the 
main reason that justified the loans obtained by some gardeners was the 
bargaining power of their groups. Thus, this latter experience provides 
an additional incentive that supports the argument that collective actions 
may assure a common interest and provide assurance to a wide group of 
involved people. 
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Besides, an active policy involvement is needed to transit cooperations 
into genuine cooperatives. The support may be twofold: first, assigning 
extension workers that foster a continuous capacity building of urban 
farmers to organize collective actions, and second, establishing a 
guarantee fund to promote investments in agriculture. For instance, in their 
editorial review for a special issue on collective actions among farmers 
organizations, Markelova, Meinzen-Dick, Hellin, and Dohrn (2009) found 
that besides groups characteristics, it is often required that the public sector 
provides both financial and capacity building components to farmers and 
that policies ensure their access to stable and competitive markets. This 
conclusion is also corroborated in a study in Meso-America where Hellin, 
Lundy, and Meijer (2009) highlighted the central role of governments in 
determining how markets should function to create an enabling policy 
environment, especially in the vegetables sector. 
8.5  Land allocation tool for mainstreaming urban 
agriculture in urban planning
Land is the first necessary condition to successfully develop UA in urban 
areas. The research found that land access is a crucial two-sided factor 
that impedes, if land is not accessible, or propel UA development, if land 
has been successfully allocated to urban farmers cooperatives (Chapter 3). 
Concerning policymaking in urban areas, the allocation of secured land to 
UA is a strong policy support in mainstreaming UA in urban planning. Yet 
allocating land to allotment gardens in urban and peri-urban areas is not 
an easy task as many biophysical (e.g., soil fertility, access to water) and 
socio-economic (e.g., access to markets, distance to homestead) factors 
determine the overall suitability of the sites. The research addressed this 
caveat and developed a land allocation tool that supports the decision-
making processes regarding which land is suitable and can be allocated 
to UA (Chapter 7). 
The land allocation considered a myriad of agronomic and biophysical 
conditions as well as socioeconomic and safety issues to select appropriate 
sites for UA. The research found that suitable land for UA has significant 
determinants in soil suitability, land-use suitability, groundwater depth, 
safety for women, and population density. Soil fertility and land-use 
types are two important factors that indicate if a land is usable and avails 
of sufficient soil nutrients for solid crop production. For instance, while 
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exploring a productivity function in an east Hungarian region, Juhos, 
Szabó, and Ladányi (2016) confirmed the positive influence of soil quality 
and land use type in land suitability assessment. A similar remark was made 
by Abebe and Megento (2017) in their study looking for places for urban 
green belt development in Addis Ababa. A clear example in my research 
was that an area with water bodies or dense forests reduces suitability, 
as cultivation is not possible, while an agglomeration or cultivated areas 
indicate a higher probability for developing UA, as also supported by 
Yalew, van Griensven, Mul, and van der Zaag (2016). 
Furthermore, I found that increased depth to the groundwater level 
improved the suitability of land, while we had assumed that suitable areas 
would be closer to groundwater, which increases access to a reliable 
source. Possible explanations are found in the low drainage capacity 
of the soils when groundwater is closer, and the greater likelihood of 
flooding. However, it is noteworthy that the highest altitude in our data 
domain was 100m, which, limits observations on potential negative 
effects of higher altitudes on the suitability of land for UA development. 
Next, while statistics on thefts would be interesting to provide concrete 
information on safety for women, it was unfortunate that they were not 
available in a usable format. However, computing the Euclidean distance 
between grid cells and built-up area seems a reasonable proxy, i.e., the 
closer the land to built-up area the safer women might be. This finding 
is supported by Yalew et al. (2016) who found that proximity to a town 
contributed to higher land suitability, though they did not discuss it from 
a gender perspective. This finding highlights the necessity to include the 
gender perspective while planning for UA-supporting land allocation. 
Last, but not the least, I found that a higher population density improved 
land suitability. The explanation for this result is that a higher population 
density means a larger market and a greater likelihood of being able to 
sell highly perishable surplus produce. A related finding was made by 
Taiwo (2014), namely a preference for farms that minimize the overall 
cost of transporting produce to markets.
Overall, 416 km2 out of 839 km2 land in total is suitable to UA in my research 
area. By constraining the suitable area with land availability information 
from cadaster units, I found around 139 km2 suitable and available land 
that may still serve to develop UA initiatives. This interesting information 
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implies that, contrary to the common belief, even in highly urbanized 
areas, it is possible to find plentiful vacant land that can be used for 
agriculture on a temporary (land reserved for other uses) or permanent 
basis. In addition, the innovative aspect of the land allocation tool is its 
dynamic capacity to accommodate various policy scenarios such as soil 
fertility or safety for women improvement. For example, by improving the 
soil fertility (to one level up), there was a 13% increase in land suitability. 
Next, this spatial information fills up the information gap and is a great 
help to develop evidence-informed urban plans in favor of UA for cities; of 
course, assuming a strong political support. In this COVID-19 era, the tool 
could be applied to evaluate the areas of the ‘cordon sanitaire’ in Benin, 
by considering access to UA as a legitimate exemption from the lockdown 
restrictions. 
8.6  Reflections on the integrated model for developing 
UA in Africa
In the introduction, I presented an integrated model that can facilitate the 
development of UA among the poor in Africa. Based on the findings of 
the individual studies and the lessons learned, I extended the integrated 
model (Figure 21). The model shows the existing interdependencies 
among institutions, each playing their own role. The left side of the model 
shows the central government being in charge to set up the necessary 
policy frameworks and incentives to entice municipalities to act in favor 
of UA. For instance, since 2016, in Benin, the horticulture, including UA, 
has been among the top priorities sectors of the government to boost the 
agricultural development and improve the food and nutrition security in 
the country. With the support of the International Fund for Agricultural 
Development and the African Development Bank, the government 
defined policy interventions to support various actors including farmers 
of the vegetables’ sector across the country. The interventions enticed the 
municipalities, especially in urban areas where land is scarce, to allocate 
land to support farmers. Despite this, local policymakers struggled to 
allocate suitable land for production within urban areas. To address this 
challenge, my research designed a land allocation tool to support such 
planning processes within urban areas, taking into account agronomic 
and socioeconomic factors as well as safety issues. The tool is expected to 
support the continuous engagement of policymakers and adapt to various 
policy scenarios that may appear from policy interventions. 
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However, this land allocation process does not happen by itself. The 
good news is that in Benin, there is a strong advocacy for land reforms 
by local and national non-governmental organizations (NGOs) that 
try to demonstrate the importance of UA to improve the livelihoods of 
thousands of poor dwellers. To support the advocacy processes and 
increase the political interest on UA, this dissertation demonstrated 
that allotment gardens can improve the food and nutrition security and 
income of the urban poor, especially in times of crises like the COVID-19 
pandemic when there were huge food disruptions and, thereby, concern 
for community’s sustainable development (ICA’s principle 7). For instance, 
my findings were used in the advocacy messages of Synergie Paysanne, 
a well-known national farmers’ NGO, to defend the land related interests 
of farmers across the country. Some other national NGOs, such as ACED 
and Hortitechs Developpement, are active in providing inputs to and 
building the capacity of gardeners groups in improving their farming and 
cooperations (ICA’s principle 5). In addition, there are some international 
NGOs (TechnoServe, SNV) and development partners (Embassy of 
the Netherlands, GiZ, IFAD, AfDB) that provide resources and transfer 
knowledge from other environmental settings to train gardeners groups. 
These international NGOs and development partners also advocate 
towards the government for improving the business environment. 
Furthermore, there are exogenous factors such as the growing demand 
for fresh vegetables that motivate the urban poor to develop gardens and 
voluntarily set up their agricultural cooperatives. However, poor dwellers 
are hardly reached by policy interventions to support them in their 
endeavors. To ease their targeting by policy interventions, my research 
recommends paying attention to the following evidence-based criteria: 
low levels of education and income, bad housing conditions, no or low 
access to social and health facilities. These criteria were successfully used 
by ACED with which I worked to design a social experiment that improved 
their food and nutrition security situation through allotment gardens. 
However, these criteria are not known by policymakers as important 
identifiers of the urban poor yet, as the recent post-COVID-19 economic 
recovery measures did not consider them in allocating aid packages to 
vulnerable segments of the society.  
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The cooperatives are open to gardeners, without discrimination, who are 
willing to accept the responsibilities of membership. The cooperatives 
help gardeners to make joint ventures (purchase, sale) and trade with 
non-members. However, contrary to the ICA’s principle 1 that encourages 
cooperatives to convince non-members to become members in case 
trade transactions become important, I advise to keep non-members as 
external stakeholders because the latter have no interest in sustaining 
the gardeners cooperatives. Indeed, the main purpose of agricultural 
cooperatives is to enhance market participation for their members. In 
that sense, although their cooperatives may be trading with external 
stakeholders, it is the gardeners who are users of the services provided 
by their cooperatives. Therefore, there is no need to make external 
stakeholders become members of gardeners cooperatives. 
Regarding ICA’s principle 2, cooperatives elect their representatives, 
either women or men, who can be recalled or dismissed in case they 
abuse their position or fail to fulfil their duties. In younger cooperatives, it 
is not possible yet to install higher management structures, but members 
should agree on general codes of conduct, such as length of term limits 
that elected boards should abide. Gardeners contribute membership fees 
(ICA’s principle 3) that constitute an indivisible capital or reserve for the 
cooperatives that can use it to implement activities to support members’ 
businesses. The capital is a common property of the cooperatives and 
cannot be used to pay dividend to members. The capital can be leveraged 
to mobilize additional funds or capital from external sources on terms 
that advance the cooperatives businesses. For instance, some gardeners 
cooperatives in my research successfully used their capital to obtain 
loans for their members on internal terms that enable repayments and 
generate surpluses for the cooperatives. Such surpluses are added to the 
cooperatives reserves and cannot be divided to members. Furthermore, 
cooperatives can engage with governments and legislators, either directly 
or indirectly by collaborating with other cooperatives through their 
national federation of gardeners cooperatives (FENOMA), to establish 
a legal framework that recognizes the distinctive characteristics of their 
cooperatives. As cooperation among cooperatives (ICA’s principle 6) 
must be open, transparent, accountable, and democratic where they 
work together for mutual benefits, gardeners cooperatives in Benin often 
cooperate through their national federation for common purposes. 
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However, there is a risk on autonomy and independence (ICA’s principle 
4) while collaborating with external stakeholders (customers, suppliers, 
governments). Engaging with governments can compromise, the ability 
of members to democratically manage their organizations without 
government interference, especially when the government perceives the 
development of cooperatives as a key policy tool for job creation and 
poverty reduction. In addition, entering into agreements with financers to 
raise capital can compromise their autonomy if cooperatives, for example, 
are asked to give some shares of their capitals in return. Although, the latter 
risk is lower in young cooperatives like the ones studied in my research, 
these cooperatives may be asked to give some guarantees that may 
fragilize their capital. For young cooperatives, relationships with inputs 
suppliers and customers can also be a risk if they become over-dependent 
on buying from and supplying to a single agent, respectively. 
Additionally, in this dissertation, it is important that cooperatives education 
(ICA’s principle 5) becomes a domain of expertise that is inserted into 
national curricula, especially in emerging economies that can leverage 
the potential of the cooperatives. It is also important to promote academic 
research on cooperatives and improve public understanding, especially 
young people, of the scale and significance of cooperative enterprises. 
269



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Urban gardeners improve 
their cooperations
 






Discussion and ConclusionCHAPTER 8
8.7  Contribution to science, practice, and policies
This research contributes to science, practice and policymaking. First, the 
research used a randomized control trial (RCT) to measure the impact 
of allotment gardens on the food and nutrition security of urban poor. 
While using an experimental method in development economics adds 
valuable contribution to science, s The findings are a fair contribution 
to the international and scientific dispute of UA’s impact on food and 
nutrition security of its participants. Next, the research contributed to the 
academic field by creating a Rapid Food Security Appraisal to study the 
impact of COVID-19 related mobility restrictions on food and nutrition 
security. The study did show that allotment gardens do mitigate the blow 
of the effect of cordon sanitaire on food and nutrition security among 
urban farmers. Furthermore, in developing a site allocation tool our 
research went beyond the usual static techniques of GIS-based multi-
criteria analysis and analytical hierarchy process to assess land suitability 
(Abebe & Megento, 2017; Bulut, 2018; Mahesh, Amerasinghe, & Pavelic, 
2015; Mosadeghi, Warnken, Tomlinson, & Mirfenderesk, 2015; Yalew, 
van Griensven, Mul, & van der Zaag, 2016; Yu et al., 2018). Specifically, 
our approach combined field observations with standardized spatial 
and non-spatial datasets to generate a dynamic estimation model that 
accounts for various prospective policy interventions. 
Second, the collected data and analyzed results co-created knowledge 
that is directly usable and applicable by practitioners. The identified 
characteristics of the urban poor make it easier for policy interventions and 
non-governmental organizations to identify and select vulnerable groups 
within cities. The research also provided evidence-informed arguments 
that support the development of UA as a cost-effective intervention or a 
social safety net for poor dwellers in cities, especially in times of crises like 
the COVID-19 pandemic and beyond. In addition, the study formulated a 
roadmap for practitioners on how to convince urban farmers and support 
them in transitioning from informal groups to genuine cooperatives that 
boost their livelihoods.
Third, and last, the research is relevant for policies in three ways. First, it 
provided robust evidence on the role UA may play in poverty reduction 
strategies and during crises like the COVID-19 pandemic. Next, it identified 
the technical capacity building of farmers by governmental extension 
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workers as well as a financial support in the form of a guarantee fund to 
boost the investments in agriculture. Last, the research designed a land 
allocation tool as a decision support for the evaluation of various policy 
scenarios that ultimately fosters decision-making processes concerning 
the mainstreaming of UA into urban planning.
8.8  Validity of the research 
Overall, this research covered various scientific disciplines and close 
working relationships with researchers of relevant academic backgrounds 
ensured the quality of the individual studies. Specifically, the various 
contributions from renowned scientists in the field of economics, spatial 
planning, and transdisciplinary methodologies were invaluable in 
implementing the individual studies.  
The research also borrowed ideas from various quantitative and qualitative 
methodologies to conduct the studies, learnt from the stakeholders’ 
experiences, and integrated their perspectives in the research process. 
The research, therefore, generated strong results that contributed to 
the body of knowledge and enriched practitioners and policymaking 
processes. The internal and external validity of the research is discussed 
in the section below. 
Internal validity 
The internal validity of a research refers to the extent to which causal 
inferences from the study are accurate. The quantitative methods used 
well-known questionnaires and statistical procedures to conduct the 
studies. For example, the food and nutrition security questionnaires used in 
this research are internationally validated tools for that purpose (Swindale 
& Ohri-Vachaspati, 2005). Concerning the statistical procedures, the 
research performed uni- and bivariate analysis for simple comparisons 
between respondents as well as the ordered logistical modelling for 
estimating the probabilities (odds) of correct classifications of qualitative 
dependent variables. To ensure confidence in the ordered logistical 
modelling, the research computed the hit ratio to verify the quality of the 
results. All these techniques ensure that estimations from the study samples 
are accurate and consistent.
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The qualitative methods used one-to-one interviews and focus group 
discussions (FGD) to supplement the quantitative methods. They ensured a 
transdisciplinary research process that involved the stakeholders, got their 
feedback, and integrated their perspectives. One-to-one interviews were 
recorded, transcribed and translated. The transcription and translation 
were performed by two researchers to verify the information collected 
and avoid bias; in the latter case the researchers discussed to correct for 
mistakes. The FGD started with a broad view of the topics, progressed 
and converged towards a clear understanding of the issues. During 
the process, the researcher tried to involve women and men, motivate 
stakeholders to share their perspectives, and triangulate the information 
among attendees. In the literature review, a data-extraction tool was 
designed, and the data extracted were reviewed by three researchers for 
consistency. The different views were solved during discussions. 
External validity 
External validity refers to the extent to which the research findings are 
representative and can be generalized to other settings. The studies 
conducted in this research used different samples to achieve their 
objectives, but all ensured that the respondents are randomly selected. 
In general, the selection of respondents used various techniques (lottery, 
random spinning bottle transect) to ensure that samples selection was 
independently and identically distributed. However, all studies in the 
research cannot be generalized as some of them have non-representative 
samples. For instance, despite the random selection of respondents, 
the studies on the urban poor and the effects of COVID-19 on food 
and nutrition security did not draw their samples from a full list of study 
populations. However, they have the merit to draw different strata of 
interest from the study populations to inform further studies on the topics. 
Their findings are, therefore, not generalizable but transferable to other 
similar environmental settings.
8.9  Conclusion and way forward 
Food and nutrition security in urban areas is increasingly a major challenge 
in low- and middle-income countries. For the urban poor, the situation is 
worrisome as cash is the main determinant of food and nutrition security 
in urban areas, putting them at high risk of food insecurity. UA offers a 
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viable solution to support this vulnerable segment of the society, but its 
expansion is constrained by five main factors: lack of land, weak policy 
support, restricted market access, limited access to productive factors, 
and inequality issues. These factors are interrelated and can be tackled 
together if there is a strong political will. To entice the interest of policies, 
the research demonstrated that UA can be an effective poverty reduction 
intervention, especially in times of crises like the COVID-19 pandemic. 
Furthermore, a transition from informal groups of urban farmers to 
genuine cooperatives and the mainstreaming of land allocation to UA in 
urban planning may boost the sector, improve the lives of the urban poor, 
and lead to a better world. 
To realize the integrated model for developing UA in Benin and Sub-
Saharan African countries at large, we recommend to: 
Urban farmers
 z Engage in learning and adopting innovative farming technologies such 
as hydroponics to increase their farms performance and income;
 z Increase their trust in the economic advantages of engaging in 
agricultural cooperatives to realize economies at scale and improve 
their living conditions;
 z Join forces to improve the power and position of their national 
federation in policy dialogues and policymaking processes regarding 
UA development;
 z Share their main technical problems with researchers to inform the 
agenda of research centers for a better development of the sector.
Agricultural and economic policies
 z Consider the development of UA as a cost-effective poverty reduction 
strategy to improve the food and nutrition security of the urban poor as 
well as of the communities;
 z Create facilitating conditions (access to knowledge, subsidies, credit, 
markets) to foster the transition of informal groups of urban farmers into 
genuine cooperatives that follow ICA’s principles and thrive in the future;
 z Consider low levels of education and income, bad housing conditions, 
no or low access to social and health facilities as relevant criteria to 
allocate urban poor to support mechanisms;
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Urban policies
 z Promote UA as a local food supply component that improves the 
resilience of urban areas in times of natural and sanitary crises where 
movements are restricted and food supplies are disrupted;
 z Consider UA as a distinct type of land use during planning processes and 
contemplate the use of the land allocation tool to select suitable area for 
developing UA;
Academic research
 z Conduct further studies on the typologies of UA's production systems and 
their contributions to food and nutrition security to inform agricultural 
policies on the most effective systems for the urban poor;
 z Study the underlying mechanisms within households that determine 
the trade-off between competing priorities (food, nutrition, education, 
health, culture, decision-making power) and decisions to improve food 
and nutrition security;
 z Study the effects of individual and collective decision-making and value 
chains development on cooperatives’ performance;
 z Study innovative forms of UA such as hydroponics and vertical farming 
and their adaptation to local conditions to boost the sector while tackling 
land constraints issues, with spillover effects on the environment.
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Food security is increasingly becoming a major challenge for the rapidly 
urbanizing areas in sub-Saharan Africa. The rapid urbanization comes 
with an increase of the urban poor who are also vulnerable to food 
insecurity because most of their food has to be purchased; specific aspects 
of food security applicable to the urban context include the necessity of 
households to purchase most of the food needed and greater dependence 
on the market system and on commercially processed food. For the urban 
poor, it is the dominance of the cash economy over access to such a basic 
need as food that links urban food systems to poverty and vulnerability 
to food insecurity. Over the past couple of decades, urban agriculture 
(UA) has increasingly gained recognition as a viable intervention strategy 
for the urban poor to secure food and earn extra income. UA can be 
defined as ‘‘small areas within cities, such as vacant lots, gardens, verges, 
balconies and containers, that are used for growing crops and raising 
small livestock or milk cows for own-consumption or sale in neighborhood 
markets’’. According to the Food and Agriculture Organization of the 
United Nations (FAO), about 200 million urban dwellers participate in 
UA, providing 800 million people with at least some of their food. UA, 
therefore, contributes to the food security of many major cities, both as 
an important component of the urban food system and as a means for 
vulnerable groups to minimize their food-insecurity problems. However, 
UA encounters a lack of interest and acknowledgement by policy and 
legal frameworks and is not expanding at the expected rate in developing 
countries. To contribute to its expansion, this study aims to propose an 
integrated model that facilitates a smooth development of UA in Benin, 
and sub-Saharan African countries. To achieve this objective, the main 
research question is formulated as follows:
Which integrated model can facilitate the development 
of urban agriculture in Benin?
The study adopted a transdisciplinary approach (TDR) that learnt from 
different disciplines (economics, geography, agronomy) and combined 
academic with non-academic (practitioners, citizens) knowledge to 
generate a common knowledge base that is acceptable for a smooth 
implementation of action points. We used this approach to ensure that 
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various perspectives from stakeholders are integrated in the knowledge 
co-creation processes. The approach was used throughout the research 
and was summarized in three main steps: (a) joint formulation of societally 
relevant problems ; (b) co-creation of solution-oriented knowledge ; and 
(c) learning and knowledge application. The research approach was 
translated in the implementation of the six individual studies to which the 
research question gave rise to.
In the first study (Chapter 2), we explored the characteristics of urban poor 
and constraints for their participation in allotment gardens. We found 
that the urban poor were characterized by low educational and income 
levels, overcrowded and unsanitary housing conditions and limited 
access to social services and health facilities; 76 percent of them were 
food insecure. A stepwise ordered logistical regression showed that food 
security was influenced by city, gender, ownership of a motorbike and 
access to modern health systems. Furthermore, most of them were willing 
to participate in allotments, provided that the following constraints are 
addressed: lack of farming skills and financial capital, and safety issues.
In the second study (Chapter 3), we used a three-pronged approach 
that combined a systematic literature review with a survey held among 
experienced gardeners, and in-depth interviews with policymakers on the 
main constraints of the expansion of UA. Altogether, the synthesis showed 
a predominance of five main constraints: lack of land and tenure insecurity, 
insufficient government support, restricted market access, limited access 
to productive factors, and inequality issues. The findings showed that 
these constraints were the absence of the main drivers that propel UA 
development. In addition, these constraints were linked and could be 
tackled together if there is a strong political will which, was absent and 
explained by two reasons: the unperceived benefits of investing in UA and 
the lack of enforcement of urban development plans.
 
In the third study (Chapter 4), we conducted a randomized controlled 
trial over a period of two years and measured the impact of allotment 
gardens on the food security of poor urban dwellers. We found that the 
development of allotments is feasible and realistic. In addition, allotment 
gardens in urban areas can provide urban poor with access to fresh foods 
and income to improve their food security situation. for instance, we found 
282
Summary 
evidence that allotments can significantly increase income and improve 
consumed food groups and the number of days participants eat two or 
more meals. Compared to control participants, treatment participants 
consumed more food groups and earned more income. Furthermore, 
the successful development of allotment gardens depended on three 
contextual factors: regular agricultural advice of a skilled master gardener, 
full compliance of participants to the intervention, and good cooperation 
among members.
 
In the fourth study (Chapter 5), we tested whether allotment gardens 
mitigate the effects of the COVID-19 pandemic on the food security. Using 
a Rapid Food Security Appraisal, we found that the raging pandemic 
affected the food security pillars (availability, accessibility, utilization, 
and stability) in both rural and urban areas, within and outside the cordon 
sanitaire. The steepest decline was observed among respondents who live 
inside the cordon sanitaire, where rural producers and urban inhabitants 
without access to allotment gardens were hit hard. Increased food prices, 
disruptions in food logistics, and inability to work due to movement 
restrictions were most frequently indicated as reasons for the decline. 
However, we found evidence that urban gardeners were better off in 
lockdown periods compared to poor urban citizens without a garden.
 
In the fifth study (Chapter 6), we explored how to improve cooperations 
among urban gardeners groups. We found that most urban gardeners 
were well organized and established good management rules that 
may help their cooperations thrive in the future. Nevertheless, their 
membership was largely titular because gardeners mostly behaved 
semi-autonomously and few decisions were taken collectively. The 
obvious economic advantages of leveraging bargaining power, reducing 
transaction costs, and increasing possibilities for loans were seriously 
underutilized. However, enhancing collective actions within their 
cooperations would not be an easy task and requires coordinated efforts 





In the sixth study (Chapter 7), we assessed and designed a tool that can 
allocate suitable land to UA in urban areas. Based on an ordered logit 
model that related experts assessments on site suitability to georeferenced 
information on biophysical and socio-economic characteristics, we found 
that soil, land use, groundwater depth, vicinity to market and women’s 
safety were significant factors in the suitability assessment. Scaled up 
across all cadastral units and informal sites, the tool generated detailed 
baseline maps on site suitability and availability of areas. Its capacity 
to support policymakers in selecting appropriate sites came to the fore 
by reporting changes in site suitability under scenarios of improved soil 
fertility and enhanced safety for women.
To sum-up, we found that UA can be an effective poverty reduction 
intervention to improve the food security of urban poor, especially in times 
of crises like the COVID-19 pandemic. To better support this vulnerable 
segment of the society, it is necessary to build their managerial capacities 
to transit their informal groups of urban farmers to genuine cooperatives. 
In addition, the policy support is needed to mainstream land allocation 
to UA in urban planning. These mechanisms were translated into an 
integrated model that can facilitate the development of UA in Benin and 
sub-Saharan African countries. The realization of the model requires 
coordinated actions from the agricultural and economic policies, urban 
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